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Electrical 





Switch block with con- 
tacts attached to hori- 
zontal connectors 
molded in, made for 
Hershey Manufactur- 
ing Co., Chicago. 







This double contact brush 
holder, made for Teletype 
Corp., Chicago, is compli- 
cated because inserts are 
threaded inside at one end, 
and the other end projects 
from molding. Two holes 
are molded in at right 
angles to the inserts. 
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BELDEN PRODUCTS 
Beldenamel and Textile 
Magnet Wire 
Coil Windings 


Beldenmold 
(Molded Bakelite Products) 


Automotive Wires and Cables 





Airplane Assemblies 


Radio Wires, Cords | 
and Cables | 


Rubber Covered Wires | 
Armored Cables I 
Flexible Armature Wires 








Motor Lead Wires 
Braided and Stranded 




















Copper Cables 


Cotton Sleeving 
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chining is necessary. 
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Polyphase meter terminal block made for the Duncan 
Electric Manufacturing Co. of Lafayette, Ind. 
that the holes enter from two sides and extend the 
entire depth. The finish is so perfect that no ma- 
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Note 


A Bakelite Molding Service 
for Every Industrial Need 


Manufacturers throughout the 
entire country are finding Bel- 
den Molded Bakelite Products 
the solution of many difficult 
manufacturing problems. 


The shapes and sizes into 
which bakelite can be molded 
by Belden are practically un- 
limited. Screwsandstudscan be 
inserted exactly as desired. All 
sorts of holes, projections, and 
recessions can be made so accu- 
rately and smoothly that no ad- 
ditional machining is required. 


Belden Molded Products take 


a beautiful finish and are re- 


markably durable. Their great 
uniformity in size and shape 
not only saves additional 
labor but also makes for 
rapid assembly. 


Perhaps in your products you 
are using wood or metal parts 
where bakelite would be more 
economical and better. 


Belden Engineers will gladly 
help you solve your molded 
goods problem. Send a sample 
or blue print of your part. Let 
Belden Engineers tell you how 
they can give you a better part 
for less money. 


Belden Manufacturing Company 


2310-B South Western Ave. 





Chicago, IIL. 
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| Solid Background / 


Behind Master Motors is a solid back- 
ground of long experience in designing and 
building electric motors for hundreds of 
successful applications. 


That Master Engineers—familiar, thru 
this experience, with every motor service 
condition—have designed well, is attested 
by the ever-growing, world-wide list of sat- 
isfied Master Motor users. 


And Master Workmen—skilled, care- 
fully trained experts in every department 
of good motor building—working with the 
finest materials—take vast pride in giving 
expression to Master engineering ability in 
a product as near electrically and mechan- 
ically perfect as it is possible to build it. 





Hand in hand with sound engineering 
and expert workmanship goes the Master 
policy of continual refinement, bringing 
Master users long motor life, lower main- 
tenance expense and complete satisfaction. 


The Master Electric Company 


DAYTON, OHIO 


STOCKS CARRIED IN PRINCIPAL CITIES 
More Than 70 Service Stations 


MASTER “N= MOTORS 
VEEN 
MASTERIM Wesssoh t1ts)| Oi 
Ny, 
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Quaury hays 


| here has been a steady increase 
in the amount of Formica used by the leading 
electrical manufacturers for many years. 





















This increase has béen due in large part to the 
fact that cheaper, less reliable materials have 
been replaced. 


By increasing their material costs, manufac- 
turers have reduced costs due to service, re- 
placement and trouble, by a larger amount. 


Steadily growing use of this non-absorbant, 
uniform and dependable insulating material, is 
proof that it pays to use it. 


Quick service from a centrally located plant 
on a quality material made by an organization 
of specialists . . . that’s what Formica offers. 


ORMICA’ 


Made from Anhydrous Bakelite Resins 
SHEETS TUBES RODS 





The FORMICA INSULATION CO, 4626 Spring Grove Ave., CINCINNATI, OHIO 
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peers MANUFACTURING’S edi- 
torial program has the following 


objectives : 


To help all electrical manufacturers, 
including makers of motor-driven 
products, increase the product’s sal- 
ability, cut unit production costs, 
quicken turnover, reduce overhead 
expenses, establish standard methods 
of work, and spread a better knowl- 
edge of raw materials and parts. 


To spread a better knowledge of 
and aid electrical manufacturers in 
adjusting sales management to the 
buyers’ market, to aid in making ad- 
vertising more effective, finding the 
most profitable distribution channels, 
and promoting cooperative market de- 
velopment. 


To further the working out of 
sounder management policies and 
better executive control, coordinating 
sales and production schedules, pro- 
moting research, and developing better 
industry relations. 


To help all motor repair shops to 
build better business by developing 
a sounder organization, improving 
management, policies and methods, 
and developing a keener merchandis- 
ing point-of-view on the _ business. 
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Motor Mounted 


the simplicity of the “ABC” 
Burner. It is a high-speed 
electric motor which is cool- 
ed by constant air currents. 


Dynamic balance of Dumore 
armatures is secured on spe- 
cial balancing machines of our 
own design and construction. 
Smoothness, quietness and re- 
duction of bearing trouble to 
@ minimum are thus assured 
in all Dumore Motors. 
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al Dumore 


eliminated 
unnecessary 
mechanism/ 





Wee popularity of the 
“A B C” Oil Burner, 
manufactured by the Auto- 
matic Burner Corporation 
of Chicago, IIl., is nation- 
wide . .. it is outstanding 
for its odorless, noiseless 
and automatic operation. 


In designing the “A B C” 
burner, Dumore engineers 
were consulted. They were 
called upon to develop a ver- 
tical type motor . . . one to be 
set in the firepot . . . one that 
would not “‘over-heat’’, a test 


in Firepot of rare engineering ability. 
The Dumore Motor set in Some six years ago, this specially designed 
the firepot greatly adds to Dumore Motor was built, tried, tested and 


proven. It was designed to inhale air in huge 
quantities . . . 13,500 times as much air as 
oil was needed for proper combustion, con- 
sequently it cools itself. Besides, it eliminated 
mechanism that would otherwise be necessary. 
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a, horse power, smooth- 
ness, longer brush life, longer 
bearing life . . . these you expect 
from electric motors . . . these you 
are assured in Dumore Motors. 


This is not an idle boast. It is a 
matter of record. It is the bene- 
fit of over 25 years of experience 
in the development of Universal 
high-speed motors ...its value 
. +. its assurance of dependable 
performance, year after year. 


These long years of “motor-making” have 
taught us that you get no more from a motor 


than that which it has. Consequently, we 








MOTORS 
ARE USED IN 


Electric 
Vacuum Cleaners 
Electric Floor Polishers 
Sewing Machines 
Oil Machines 
Grinders 
Drills 
Drink Mixers 
Dental Engines 
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MOUOK in the firepot 





Ligh, ees Poe ~~ - ~~. ey —— - 


employ painstaking measures 
to assure quality materials going 
into each motor. That is why 
each armature is dynamically 
balanced to ensure the deliverance 
of smooth, quiet, vibrationless 
power with a minimum of wear 
on all parts. 


Dumore Motors obtain speeds of 
from 10,000 to 12,000 R. P. M., 
but they develop their maximum 
H. P. at 5,000 to 6,000 R. P. M. 


For full details, and how efficiently Dumore 
Motors will work when applied to your produc:, 
write our Engineering Research Department. 


WISCONSIN ELECTRIC COMPANY 
35 SIXTBENTH STREET 


RACINE, WISCONSIN 





FRACTIONAL 
HORSE POWER 





MOTORS 
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HORSE . PAINS 


OR THE DIE CASTING INDUSTRY 














Quality? Reputation? Recognition’ Sixtyative years of uniform quality 





have made Horse Head the standard high-grade zinc for any industry 
Ses THE NEW JERSEY ZINC SALES CO. 2) 


VAttte gf: 
160 FRONT STREET, NEW YORK CITY 2 + 
pe ey 

ZINC METALS AND ALLOYS « ROLLED ZINC « ZINC PIGMENTS « SULPHURIC ACID « SPIEGELEISEN 








March, 1929 


is 
>> 
4 
Ss 
6. 
a 
4 ’ 
cams 
ed = 
—— < 
SS 


DUDLO MANUFACTURING COMPANY, FORT WAYNE, INDIANA 
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1.” Silk Covered Enameled Wire 
2. Silk Covered Magnet Wire 


3. “Ducotto Wire.’’ A cotton cov- 
ered wire, enameled 


. Cotton Covered Enamel Wire 

. Cotton Covered Magnet Wire 

. High Frequency Cables 
Litzendraht wire, enameled 
strands, silk covered 

7. Flat Braided Cables 

8. Bare or Tinned Copper Wire 








Choose Your 


Wik 


VERY electrical or radio engineer knows the 
great importance of the proper selecticn of 
wire for every product or purpose. 


9. 


10. 
11. 


12. 


13. 


Here are shown fourteen popular types of wire 
and insulations produced at the Dudlo plant— 
each made in a full range of commercial sizes. 


Square and Rectangular Mag- 
net Wire 

Stranded and Braided Cables 

Enameled Magnet Wire 

Flexible Coil Leads 
Stranded or braided, tinned, 
silver plated—cotton or silk 
insulated 

Antenna Wire—stranded 
Enameled or bare 


14. Square and Rectangular Wire 


New types of wire are constantly being added — special 


wires made to specifications — the same high Dudlo stand- 
ards always rigidly maintained. 


ll 





























420 Lexington Ave. 


New York City Chicago, Ill. 





105 W. Adams St. 


Division of 


GENERAL CABLE CORPORATION 





274 Brannan St 


San Francisco, Cal. 
















4143 Bingham Ave. 
St. Louis, Mo. 
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OHNSON Bronze Service 
J to Industry starts with in- 
telligent counsel on bronze 
bearing problems — without 
obligation to the manufac- 
turer. 


It provides for the specialized 
manufacture, to specifica- 
tions from virgin metals, of 
all types of bronze parts for 
bearing purposes. 


It carries on to the point of 
maintaining conveniently lo- 
cated stocks of finished prod- 
uct for individual customers, 
and finally delivers this prod- 
uct ready for use at fair prices. 


In regular production are 
Bronze Back Babbitt Lined 
Bearings, Cast Bushings and 
Parts, Rolled Sheet Metal 
Bushings, Car and Engine 
Castings, Cored and Solid Bar 
Bronze. 


Manufacturers of vehicles and 
machinery interested in com- 
plete service of this kind 
should write Johnson Bronze 
Company, New Castle, Pa., or 
branches at Chicago, New 
York, Detroit, Cleveland, Kan- 
sas City and San Francisco. 


BUSHINGS 
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Y STRICT adherence to the 
policy, “If a thing is worth 
doing, it is worth doing well,” 
Johnson Bronze has earned an 
enviable reputation thruout the 
length and breadth of industry. 





Charting Johnson Bronze prog- 
ress up thru the past quarter 
century, it is unmistakably 
clear that this great name has 
been made by the consistent de- 
livery of a quality product at 
fair prices when and exactly as 
wanted. 


Today, Johnson Bronze is re- 
garded everywhere as a special- 
ist in the art of bronze bushing 
and bearing manufacture, and 
is thus being privileged to serve 
an increasingly large number 
of vehicle and machinery build- 
ers and users. 














Write for a copy of this handy Wall 
Card which lists over 600 “‘in stock” 
izes ready for immediate delivery. 


BYAR BRONZE 








FOLDING 
CARTONS 





ix company's 
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HERE was a time when gooey, sloppy soap was carried home in a 

can and coffee beans came in a paper bag, like roasted peanuts. 
That happened in the Middle Ages of sevlianiitiinis before the 
colorful days in which we are living. The Folding Carton now 
gives the necessities and luxuries of life, which so closely overlap that it is 
hard to discern one from the other, a badge of quality and a frank bid for 
better acquaintanceship. The merchandiser has been awed into deep respect 
for the public’s critical knowledge of what is correct in line, color and design 
and the relentlessness with which its thumbs are turned down where con- 
sistent expertness and good taste are lacking. 


ROBERT GAIR COMPANY 


420 LEXINGTON AVENUE, NEW YORK, N.Y. 
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The *‘seven lamps” of Folding Carton construction: 


I. 


Generous lines. A pound is a pound, but sometimes does not look it. Do the propor- 
tions of your Folding Carton express bulk and weight impressively and correctly ? 

Physically, your Folding Carton should resist the nudge of neighboring objects for 
attention. 


Symmetry of form is akin to consistency of thought. If your lolding Carton lacks 
symmetry, the mind won't bother with what the eye resents. 


Accuracy of die, bent and seam ensure a smooth-running production day in your fac- 
tory. Your automatic filling machine throws the light of a searching lamp on Folding 
Carton construction. 


Design is the countenance of your Folding Carton. It must be made to stay young. 
Is your product for a whole generation? Then the Carton that cloaks it must be as 
suave in the future as it is today. 


Color with sunshine in it, used carefully. Ivy green antagonizes ground cottee; gera- 
nium red blazes too much for a breakfast food and lemon yellow paralyzes faith in a 
cosmetic. 


Message: The concentrated light of all the lamps should focus on the message, the 
trade mark, the symbol that personalize your Package. 


Substance: Box Board of a texture, pliability and color that are in sympathy with good 
printing and lithography. Box Board adapted to multi-colored Cartons for fine pur- 
poses, or to the practical sort that reach the pantry shelf. 


Creative and Design Department of the 


ROBERT GAIR COMPANY 


420 LEXINGTON AVENUE, NEW YORK, N.Y. 
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TORRINGTON 








BALL BEARING/ 








ROSPECTIVE buyers of your machines go 
deeply into the question of operating costs. 
Other things being equal, the machine that oper- 


ates most economically gets the preference. 


Torrington Ball Bearings help your production 
to establish an enviable reputation in this phase 
of efficiency. Machines equipped with Torringtons 
make possible any speed up to the highest with- 


out costly friction. 


Torrington Ball Bear- 
DISTRICT SALES 
REPRESENTATIVES: 


S. W. ANDERSON 
565 W. Washington Blvd. 
Chicago, Ill. 


GIBSON & HODGSON 
2315 Dime Bank Bldg. 
Detroit, Mich. 





forrington, 





ing installations can be stressed in your sales 
argument. Their manufacture by the Company 
which has specialized with great success in the 
production of precision products is a guarantee 


of lasting satisfaction. 


“She Sforrington (ompany 


ESTABLISHED 1866 


Conn., USA. 
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TACT $ 


by which a publication’s 
advertising worth is proven 


Thirty-seven years ago ELECTRICAL 
REcorpD set up certain standards of busi- 
ness paper publishing—set out to build a 
good product. It shunned sensationalism 
and catch-penny circulation methods. Its 
steady growth has been like that of most 
products which rely upon their quality alone. 
The inherent quality of ELECTRICAL RECORD is 
reflected in its long standing high renewal per- 
centage—a true indication of reader interest and 
confidence. A paper which inspires such confidence 
in its editorial policy and contents, gives the plus 
value to an advertiser which adds immeasurably to 
the sincerity and the force of his message. 








Ea 


@ 





RTISEI 
Electrical Record has the largest paid circu- LCC] | 
lation among individual company buyers of For years Electrical Record has most consist- 


any electrical paper. (A. B. C. Statement of ently carried not only the largest number of 
December 31, 1928.) advertisers as a monthly, but the greatest vol- 


ume of advertising directed to electrical buyers. 
Actual figures are available. 


The highest renewal percentage Electrical 
Record has enjoyed continuously for many 
years proves reader acceptance of a well bal- 


The subscribers pay 71% more to read Electri- 
cal Record than the next electrical monthly, or 
show preference to the extent of paying $22.143 


anced editorial content. In Electrical Record more per year to read Electrical Record. This 
will be found the highest proportion of editorial would certainly indicate preference and quality 
to advertising pages in any paper of record. circulation. 





Electrical Record easily surpasses any other . ' : : vs 

For this long time period, the name “Gage” has 
been synonymous with publishing service to the 
electrical industry. Flectrical Record, there- 
much higher, consistently, for years. 72.41%, fore, has a valuable industry background; a 
(A. B. C. Statement of December 31, 1928). long established good-will. 


Electrical Record 
THE GAGE PUBLISHING COMPANY. Inc. 


461 Eighth Avenue cgiisusuep 1202 New York, N. Y. 


known electrical paper in reader interest since 
its reader renewal percentage mark has been so 
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_. thats what people are asking!... 


ANDERS, FRARY & CLARK Say 
that it does. Their Saturday 
Evening Post advertising an- 
nounces that their well-known 
“Universal’ line comesChromium 
Plated. The U.C. Process is used. 


All the better class stores are 
featuring articles finished with 
the permanently brilliant Chro- 
mium Plate...because people are 
asking for it! 


Stores like to handle Chromium 
Plated ware. It never tarnishes 
on their shelves—it never needs 

olishing because it never loses 
its lustre—and it is easy to sell. 


Manufacturing 


oes it come Chromium Plated ? 





United Chromium, Inc., is organ- 
ized to render a valuable service 
to manufacturers. They are in- 
vited to investigate our licensing 
plan and our service—which in- 
cludes the supervision of the new 
plant installations; coaching of 
platers and periodic tests. 


A list of our licensees authorized 
to use the United Chromium 
process will be gladly sent to 
manufacturers whose present 
needs do not justify their own 
plant installation but who may 
contemplate using Chromium 
plate on some of their products. 


UNITED CHROMIUM 


INCORPORATED 
Executive Office: 51 East 42nd Street, New York City 


Chicago. Lil. 
4645 West Chicago 
Ave. 


Cleveland, O. 
3125 Perkins Ave. 


Detroit, Mich. 
322 Bellevue Ave. 


San Francisco, Calif. 
114 Sansome Street 


Waterbury, Conn. 
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The Shipping Board Lines 
listed here, comprising a fleet of 256 ves- 
sels afford complete shippirg facilities be- 
tween Atlantic Coast and Gulf ports and 
ports in every part of the world. 


*AMERICA FRANCE LINE 
42 Broadway, New York City 
N. Atlantic to French Aclantic ports 


*AMERICAN BRAZIL LINE 
17 Battery Place, New York City 
Atlantic ports to ports in Northern Brazil 


*AMERICAN DIAMOND LINES 
39 Broadway, New York City 
North Atlantic Ports to Holland and Belgium 


DIXIE UK LINE 
New Orleans, La. 
New Orleans to United Kingdom 


AMERICAN MERCHANT LINES 
17 Battery Place, New York City 
Passenger and freight services to UnitedKingdom 


*AMERICAN PIONEER LINE 
11 Broadway, New York City 
North Atlantic ports to Orient, India 
and Australia 
Periodically this line conducts an around-the- 
world service via the Suez Canal 


DIXIE MEDITERRANEAN LINE 
New Orleans, La. 
New Orleans to Mediterranean ports 


GULF BRAZIL RIVER PLATE LINE 
Hibernia Bank Bldg., New Orleans, La. 
Gulf ports to east coast of South America 


MISSISSIPPI VALLEY EUROPEAN LINE 
Hibernia Bank Bldg., New Orleans, La. 
New Orleans to French and Belgian ports 


YANKEE LINE 
110 State Street, Boston, Mass. 
North Atlantic ports to German ports 


GULF WEST MEDITERRANEAN LINE 
917 Whitney Building, New Orleans, La. 
Gulf and South Atlantic ports to Portuguese 
Spanish,and North African ports(west of Bizerta) 


MOBILE OCEANIC LINE 
Mobile, Ala. 
Mobile and Eastern Gulf ports to United 
Kingdom and continental European ports 


AMERICAN GULF ORIENT LINE 
917 Whitney Bldg., New Orleans, La. 
Gulf ports to Orient and Dutch E. I. 


AMERICAN REPUBLICS LINE 
33 Broad Street, Boston, Mass. 
N. and S. Atl. ports to Brazil and River Plate 
ports, east coast of S. America 


ORIOLE LINES 
Citizens Natl. Bank Bldg., Baltimore, Md. 
North Atlantic ports to west coast of 
United Kingdom and Irish ports 


SOUTHERN STATES LINE 
925 Whitney Central Building, New Orleans, La 
New Orleans and Texas ports to German 
and Holland ports 


TEXAS MEDITERRANEAN LINE 
Corton Exchange Bldg., Galveston, Tex. 
Texas ports to Mediterranean ports 


TEXAS UKAY LINE 
Galveston, Texas 
Texas ports to United Kingdom ports 


TEXAS STAR LINE 
New Orleans, La. 
Texas ports to French and Belgian ports 


UNITED STATES LINES 
45 Broadway, New York City 
Passenger, mail, freight services to 
England, Ireland, France and Germany 


* Accommodations available for a limited 
number of passengers on these lines. 
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(GEORGE EASTMAN says: 


CHAIRMAN OF THE BOARD, EASTMAN KODAK COMPANY 

“The Splendid Services Rendered by 
the American Merchant Marine Deserve 
the Support of American Business” 


TS Freight Services operated 
for the United States Shipping 
Board offer to manufacturers 
and producers in this country 
unrivalled facilities for han- 
dling their overseas freight 
requirements. 


Under the direction of experi- 
enced American operators, these 
world-wide services have estab- 
lished a remarkable record for 
efficient and economical trans- 
portation of ocean cargo. 

In addition to the twenty lines 
operated for the Shipping Board, 
there are seventeen services de- 
veloped by the Shipping Board 
but now under private manage- 
ment—a combined fleet of several 
hundred vessels operating from 
Atlantic, Pacific and 
Gulf ports to ports ~—— 


Fl nes 


= 


UNITED STATES SHIPPING BOARD 


in every corner of the earth. 


The experienced operators of 
these services can help you in 
your export or import problems. 
They are capable of rendering 
advice to American manufac- 
turers and producers that will be 
of value to them in opening up 
new foreign trade channels, as 
wellasin developing their present 
overseas markets. You will find 
it to your advantage to consult 
with them. 

Write for complete information 
as to rates, dates of sailing, etc. 

7 7 7 


PASSENGER SERVICES: In addition to freight 
services, the Shipping Board Fleet contains the fast 
passenger vessels of the United States Lines. Led by 
the S. S. “'Leviathan’’, world’s largest ship, these 
vessels offer exceptional accommodations to European 
ports. The American Merchant Lines vessels, sailing 
weekly from New York, offer 
comfortable passage to London 
at remarkably reasonable rates. 





MERCHANT FLEET CORPORATION 


WASHINGTON, D. C. 
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She Result of a Real Demand 


ANUFACTURERS the country over have actually 
LV “built” ANGLE STEEL EQUIPMENT for us. They 
have demanded a better. more economical and more com- 


plete line than ever made heretofore. And we have given it 


to them in ANGLE STEEL EQUIPMENT. 


You too can only realize the greatest profits, utmost produe- 
tion and lowest costs by standardizing on ANGLE STEEL 


EQUIPMENT. 





Catalog “C”’ will be gladly sent you on request. Hundreds of items 
for factory and office are described and illustrated in its 112 pages. 








SPECIAL WORK—We will be glad to quote you on your specific needs on any 
angle steel equipment you may be planning to use. No obligation. 


ANGLE STEEL STOOL COMPANY 


Plainwell Michigan, U. S. A. 


New York City—Angle Steel Stool Sales Co., 98 Park Place 


Chicago—Lothrop Angle Steel Equipment Co... 325 W. Madison St. 










































































No. 1018 Chair 
































ANGLE 
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CHICAGO’S NEW LASALLE ST. BRIDGE 












RUST PROTECTION 
OVER THE YEARS 


The new LaSalle Street Bridge —one of the high spots in 
Chicago’s traffic arteries — is Udylited, insuring rust and cor- 
rosion protection over the years. 


Whether the job is outdoors, exposed to the elements, or inside, 
where moisture is a factor, the Udylite process safeguards those 
vital parts so necessary to long life and greatest economy. 


The story of how Udylite will help you solve your manufac- 
turing problems will be sent you upon request. 
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THE UDYLITE PROCESS COMPANY Detroit Mich. 


3220 BELLEVUE AVE. 
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N June or December, in fair or stormy 
weather; on sidewalks that simmer with 
the heat, or through the icy slush of a soft, 
wet snow—the Mail Man makes his daily 
round. 





We expect to see him almost with the same 
certainty that we anticipate the dawn of to- 
morrow, and for the same reason: past ex- 
perience. Everyone on the street thinks of 
the Mail Man as an old *stand-by. 


Past experience also has 
taught the electric heating- 
appliance industry to think 
of Chromel as an old 
*stand-by. Month in and 
month out, for almost a 
quarter of a century, they 
have found Chromel to be 








MEANS ELECTRIC HEAT trustworthy and even doing 





a bit more than they have 





THE WIRE THAT MADE 
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STAND-BY,* n. One who, 
or that which, stands by one 
in need; something upon 


which one relies for constant 
use. | 
ACCORDING TO WEBSTER 


expected of it. They have entrusted the good 
name of their own product to Chromel; and 
Chromel, the good old *stand-by, has justified 
their confidence. 


In the curling-iron, or the big industrial elec- 
tric furnace, Chromel heating-elements be- 
have in a way that pleases both the manufac- 
turer and the user. You'll find it meets 
every requirement that you expect—in dura- 
bility, even stretch, clean finish, and uniform 
resistance. We can supply it in almost any 
temper you want, and deliver it when you 
need it. 


For the latest technical data on Chromel, ask 
for our new Catalog F. M. 


HoskKINS MANUFACTURING COMPANY 
4445 Lawton Avenue, Detroit, Michigan 


NEW YORK CHICAGO CLEVELAND 
SAN FRANCISCO 


BOSTON 


Canadian Representative Hiram Walker & Sona Metal Products, Ltd., 


Wallerville, Ontario 


Hoskins Chrome 


ELECTRIC HEAT POSSIBLE 
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SEND 
RIGHT NOW 
FOR YOUR 
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If any piece or part of any product 
you manufacture is made of 
metal you should have this book 
about Bohnalite. Here is an in- 
teresting handbook explaining 
the latest process in this new 
light alloy development. In it 
are illustrated and explained 
scores of metal parts ranging in 
size from 11 foot pieces down to 





little bits as big as your finger 
nail. If you are interested in 
weight reduction and cost reduc- 
tion, send for your copy of this 
book at once. If you represent 
a large institution, we will be 
glad to mail the book to your 
various department heads. Just 
send us the list. 


BOHN ALUMINUM & BRASS CORPORATION, DETROIT, MICH. 


New York Chicago Philadelphia Cleveland Pittsburgh 
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PECIAL motors 

are not necessary 
where New Departure 
Ball Bearings are used. 
These U. S. Electrical 
motors are New De- 
parture-equipped and 
operate at any angle through an 
are of 180° without reassembly, with- 
out injury to the bearings and without 
loss of lubricant. 


Dust-tight closures protect the bear- 
ings from abrasives and compounds 
used in process and, at the same 
time, prevent lubricant from 
leaking into motor windings 
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and dripping onto 


New Departures uae 
Make Tilting Motors 


Practical 


Bearing adjustment is 
never needed, because 
wear in New Depar- 
tures is imperceptible. 
Friction is practically 
nil, The waste of wear and repair is 
cut to a minimum, effecting important 
savings in operating and maintenance 
expense. 

Write for new edition of “Booklet K” 
and also “Cutting Your Costs,” two valu- 
able works explaining the advantages 
and economies of New Departure 


Ball Bearings in electric motors. 
Sent upon request. 


New Departure Ball Bearings 








The New Departure Manufacturing Co. 


“Bristol, 
Chicago . 


Connecticut 
Detroit 


. San Francisco 
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Washing Machines 
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G6~<SCEX Cord 








.... otl-proof and acid-proof! 






































Vacuum Cleaners 


More and more garage tools are now equipped with G-E 
Flex—the electric cord that is not harmed by acid, oil or 
water and does not kink. Its high tensile strength makes 
it particularly desirable for this service. 


Industrial tools and household appliances of all kinds, 
washing machines, lamps, vacuum cleaners, adding ma- 
chines, dictophones, electric drills . . . all are increasing 
their efficiency with this new General Electric cord. 


G-E Flex comes on spools, or in cord sets with moulded 
rubber plug permanently attached and ready for use. What- 
ever type of electrical tool you manufacture, you will want 
to know more about G-E Flex. Just send in the coupon. 


Section W-233, Merchandise Department, 
General Electric Company, 
Bridgeport, Connecticut. 


I want complete information about G-E Flex all-rubber electric cord and cord sets. 
ee oo oe ace nib giies iar telah: jing cine intan schemes aan eaenteiadaed tt 
Address 
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Open “Price 








‘Trade Associations 


A summary of the report and recommendations 
of the Federal Trade Commission to the Senate 


HE Federal Trade Commission sent to 
the Senate on February 13 a report of 
its investigation of open price trade as- 

sociations, as directed by Senate resolution. 

The principal recommendations of the report 

are as follows: 

“That the United States Bureau of the 
Census be given power to compel the return 
of statistical data needed from all manufac- 
turers and dealers, insuring satisfactory de- 
velopment of trade statistics with regard to 
accuracy and comparability from month to 
month. 

‘That trade associations be given a definite 
place and responsibility in the social order by 
a licensing system, designed not so much as 
an instrument of regulation but rather as an 
important means of providing the Govern- 
ment with full knowledge of what trade as- 
sociations are doing. 

“That practical application of the anti- 
trust laws might well be clarified or extended 
with reference to the circulation of identified 
price and statistical information.” 

On the same date, the United States Daily 
carried the following analysis of the report: 

“The commission believes that with the 
development of rules of trade practice on the 
initiative of associations and with the cooper- 
ation of this Commission, it is reasonable to 
suppose that the marketing of goods will be- 
come more and more an open and aboveboard 
affair, and that much of the machinery needed 
to find out what competitors are doing will 
be dispensed with. What is needed in its 
stead is more comprehensive trade statistics. 

“A frank and aboveboard interest in the 
standardization of certain practices that prac- 
tically, and too often covertly, affect costs to 
the buyer is a field for trade association ac- 
tivity of much promise. To keep such work 
free from the taint of conspiracy and illegal 


restraint of trade is, however, an important 
task for the permanent pilots of trade associ- 
ations, and one in which they apparently 
need outside advice and assistance. 

“When price information is made 
tical in spirit as well as in method it comes 
under the definition of trade statistics as be- 
ing impersonal information relating to supply 
and demand conditions in one or more partic- 
ular industries. 

“There has been a marked development of 
trade statistical work, largely through co- 
operation between trade associations and the 
Government since the war, and this develop- 
ment is bound to go much farther. There is 
no good reason why price statistics should 
not also be covered in this way. And there is 
a presumptive reason in the nature of trade 
statistics why the Government should have 
the authority to obtain them wherever their 
compilation and publication is deemed in the 
public interest. Government participation in 
trade statistics has in its favor the fact that 
it warrants unqualifiedly the making of the 
statistics available generally, instead of ac- 
cepting the situation that involves attempt to 
use them as an advantage for sellers only. 

“A general analysis of wholesale prices in- 
dicates that if some open-price associations 
exercise any undue control, that result does 
not clearly appear as a characteristic phe- 
nomenon of the available price data. This 
conclusion is not inconsistent with the idea 
that open-price associations of certain kinds 
work largely in the direction of uniformity 
and constancy of prices, but it does not appear 
that open-price work is the major and domi- 
nant factor in the situation generally. Indus- 
tries without open-price associations, or with- 
out any association, appear to show as great a 
tendency to extreme stability of prices as do 
those affected by open-price activity.” 
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Fred I. Hange 


ROBABLY one of the most significant works of 
(Prem thus far is its efforts toward the development 

of technical standards covering the construction, 
operation, acceptance and maintenance of industrial control 
equipment and related apparatus. The first step in this 
direction taken in 1916, when the former Electric 
Power Club, now united with Nema, organized its control 
section. This body immediately set about in collaboration 
with the American Institute of Electrical Engineers to 
formulate certain standards for control equipment. The 
work of these two organizations resulted ultimately in the 
adoption of identical control standards by both the Electric 
Power Club and the American Institute of Electrical En- 
gineers, and finally the approval of these standards by the 
American Engineering Standards Committee in 1925. Be- 
cause of this fact the control section of the apparatus 
division of Nema has the distinction of being the first in 
the electrical group to have its standards recognized and 
approved by the American Engineering Standards Com- 
mittee as American Standards. Now that this has been 
accomplished it is to be desired that these same standards 
be approved and adopted internationally. 

One interesting fact in connection with the early work 
of the control section of the Electric Power Club, in con- 
nection with the development of the present standards, is 
that the cooperation of the American Institute of Electrical 
Engineers was obtained through having substantially the 
same men who were members of both organizations ap- 
pointed on the respective committees of both bodies. Later, 
this cooperation between the two committees was officially 
recognized and joint sponsorship was obtained from the 
American Engineering Standards Committee. 

Since its organization the control section has engaged 
in many activities, other than those of formulating control 
standards. During the late World War this section func- 
tioned as a committee, cooperating with the government 
in working out war standards for the industry. Some of 
these were later incorporated with the present standards. 

Looking toward the protection of persons in the industry 
the Electrical Safety Conference was organized and the 
Electric Power Club became a member of the conference. 


G. S. Crane 
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A pparatus 


Industrial control is a subject that 
should be of interest to every elec- 
trical manufacturer, because he 
makes use of it, to some extent, either 
in his products or in his plant 





H. D. James 


P. C. Clark L. A. Peterson 


Members of the Industrial 


Harry L. Bradley, F. F. Loock, Allen-Bradley Co.; J. R. Jef- 
frey, R. S. Fleshiem, R. O. Gooding, L. W. Grothaus, Allis- 
Chalmers Mfg. Co.; Fred I. Hange, C. J. Anderson & Co.; 
P. C. Clark, L. A. Watson, W. H. Williams, Clark Controller 
Co.; G. A. Burnham, W. S. Edsall, Condit Electrical Mfg. Corp.; 


T. E. Barnum, G. S. Crane, W. C. Stevens, T. D. Montgomery, 
Cutler-Hammer, Inc.; F. R. Fishback, D. C. Wright, 
Electric Controller & Mfg. Co.; Silas McClure, Elec- 
tric Machinery Co.; P. A. Pauly, C. B. Bradish, W. C. 


One of the first committees to be appointed by the con- 
ference was for the purpose of developing safety standards 
for industrial control and three of its members were men 
of the control section of the Electric Power Club, who 
functioned in conjunction with men associated with the 
Underwriters’ Laboratories, the Workmen’s Compensation 
Service Bureau and the Department of Commerce Bureau 
of Standards. Safety standards for control equipment 
were the first developed by the Electrical Safety Confer- 
ence and these were used as a basis for drawing up other 
standards. 

Probably the most important of these had to do with the 
proper enclosure of control equipment, particularly with 
reference to specifying arcing distances, clearance and 
creepage distances, as well as structural details. Before 
such standards as these could be definitely fixed it was 
necessary that manufacturers conduct extensive tests and 
these have proved of inestimable value. 
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This and subsequent articles to be 


published in Electrical Manufac- 


turing will discuss the subject of 
industrial control apparatus and 
Nema’s control standards 





E. B. Newill 


J. R. Jeffrey 


Anthony Pinto 


Control Section of Nema 


Yates, L. F. Adams, General Electric Co.; F. W. Magin, R. G. 
Kellogg, H. L. Van Valkenburg, Industrial Controller Co.; 
E. Swift Newton, J. 7. E. Circuit Breaker Co.; Charles R. Dur- 
ling, Joseph F. Frese, Monitor Controller Co.; L. A. Peterson, 
Anthony Pinto, Otis Elevator Co.; J. S. Rowan, Rowan Con- 
troller Co.; T. J. Kauffman, J. A. Widmer, Square D Co.; 
William Deans, Sundh Electric Co., Inc.; F. T. Wheeler, Trum- 
bull Electric Mfg. Co.; Eugene F. LeNoir, Union Electric Mfg. 
Co.; D. J. Burns, Ward Leonard Electric Co.; H. D. James, 
E. B. Newill, Westinghouse Electric & Mfg. Co. 


Later, when the National Electrical Safety Code was 
revised members of the control section assisted in the work 
and all of the material in the control standards of the 
Electrical Safety Conference was embodied in part three 
of the revised addition. This code is now in the hands of 
the American Standards Association, which was formerly 
the American Engineering Standards Committee, and 
should shortly be adopted as American Standard. 

Aside from these activities the control section has also 
been functioning in conjunction with the Underwriters’ 
Laboratories in working out a clear-cut specification for 
judging control equipment, This standard was approved 
several years ago by the Underwriters’ Laboratories and 
in it are embodied many of the important items in the 
technical safety standards previously drawn. 

Representatives of the control section have also been 
active on the committees of the National Electrical Code, 
issued by the National Fire Protection Association. Re- 
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cently a number of changes have been made in this code 
which materially simplify the installation rules. 

Members of the control section were also active in hav- 
ing the proper committee approve a wiring table similar 
to that in the Chicago code. This wiring table was adopted 
recently and will be included in the revised addition of the 
National Electrical Code. This action represents a very 
considerable accomplishment that will be of assistance to 
all users of motors and control apparatus. When it is 
finally adopted by the American Standards Association it 
will represent one more step in unifying American practice. 

These three standards form very complete specifications 
and rules for the design, acceptance and installation of 
control apparatus and it is the hope of the control section 
that they will be so thoroughly and nationally advertised 
and specified in this country that they will preclude the use 
of foreign equipment. 

The control section was the first to recognize the im- 
portance of issuing rules for the installation and mainte- 
nance of its equipment. For some time it had been the 
practice of each manufacturer to issue his own instruc- 
tions. These were sometimes in conflict, and some important 
requirements were often objected to by customers who 
stated that other manufacturers did not insist on such 
requirements. It was evident that if all manufacturers 
joined in a common set of instructions, such criticism 
would be avoided and a more wholesome influence would 
be exerted on the trade. 

This book of instructions includes in addition to Nema 
standards, the technical and safety standards, the Under- 
writers’ rules for judging control equipment and the in- 
stallation rules applying to control in the National Elec- 
trical Code issued by the National Fire Protection Asso- 
ciation. 

The control section has written into its standards items 
which represent commercial standardization, and therefore, 
are not included in any joint standard. These items are 
being added to from time to time, as all standards are 
subject to change, and require continuous effort to keep 
them up to date. 

“Type Standardization” is the latest effort of the con- 
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trol section. 
types, sizes and ratings which present the best economic 
In control engineering, many 


The program contemplates emphasizing the 


and engineering advantages. 
combinations of units may be made which are practically 
equivalent. It is therefore desirable to reduce the number 
of combinations listed or cataloged so far as possible. Un- 
usual circumstances may require special combinations and 
in such cases, these will be furnished. This is a new de- 
parture in standards and promises much for the future. It 
is gradually being developed as each different line of ap- 
paratus is carefully studied and a decision must be arrived 
at on the essential features, which should be included in 
such a standard. This work may the 
major activities of the control section. 


represent one of 

Control section representatives also assisted in having 
the National Fire Protection Standards for 
Fire Pump Control modified so that they now can be met 
more easily. 
mittee with the National Fire Protection Association. 

Members of the control section have cooperated with 
other sections of Nema, particularly the motor section in 
its relations with outside bodies. At present they are in- 
terested in the rules of the N. E. L. A. 
current of induction motors. They are also following other 
activities of this organization through the proper repre- 
sentatives. A number of problems are arising in connec- 
tion with new systems of distribution which will require 
close watch and probably new standards for control to meet 
changed conditions. 


Association 


This work was carried on by a joint com- 


for the starting 


Other Accomplishments of Control Section 


CJQEPRESENTATIVES of this section have assisted the 

yProper committees in establishing uniform standards 

in states and municipalities. Many of the rules have been 

written in the safety standards of the States of Wisconsin 
and California. 

When Chicago was considering special requirements in 

the design of control apparatus, arrangements were made 


for a committee from this section to meet with represen 
tatives from Chicago to discuss their requirements. The 
results of this conference were entirely satisfactory and 


the special requirements were withdrawn. 

By far the greatest accomplishment of the control sec 
tion has been in establishing confidence between its mem 
bers and the willingness of every member to cooperate for 
the good of the control industry. 
sentative of control failed to secure reasonable consideration 
where protests have been made. In indi 
vidual member company furnished apparatus, or even agreed 
to furnish apparatus, which weakened the position taken 
by the section as a whole. It has been able to present a 
uniform and solid front to all opposition and has been 
able to make good on all promises of cooperation with 
the result that this has built up an influence and 
standing with outside organizations which now make it 
easy for its representatives to obtain a hearing and secure 
The 
leaders of other organizations voluntarily come to it for 
advice and assistance on control questions. It is this in- 
fluence, enjoyed by all sections, that has built up the repu- 
tation of the Manufacturers’ Association, 

Nema’s control standards are published in a handbook 
and according to the foreword in the booklet, “The Nema 
handbook on industrial control standards is a reference work 
of practical information concerning the manufacture, test 
and performance of industrial control equipment. This book, 
representing as it does standardized practices in the United 
States, assists in harmonizing practices in the industry, 
promotes production economies, and consequently benefits 
users of electric motors and control equipment. 
“Nema—the National Electrical Manufacturers Associa- 
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section 


agreement on matters which are under controversy. 
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tion was formed by the merger of the Associated Manu- 
facturers of Electrical Supplies and the Electric Power 
Club. It takes the place in the industry of these two 
named organization and of the Electrical Manufacturers 
Council, the oldest of which was organized in 1908. 

“Nema Standards and Practices represent the result of 
many years’ research and investigation by this organiza- 
tion, its predecessors, their Sections and Committees. Some 
of the standards have been approved as American Standard 
by the American Standards Association, and are so indi- 
cated. The standardization thus effected has resulted in 
greater uniformity in engineering and manufacturing prac- 
tice and in improved quality of industrial control equip- 
ment. 

“In the preparation of these standards advantage has 
been taken of the work of other organizations striving to- 
ward helpful standardization, and due credit is given to 
all organizations whose standards have been helpful in 
any way. 

“The member companies, composing the Industrial Con- 
trol Section of Nema, are listed in the back of the book. 
These companies manufacture the great preponderance of 
the industrial control equipment produced in the United 
States of America.” 

The handbook consists of thirty-one pages devoted en- 
tirely to the standards, and these thirty-one pages are sub- 
divided under sixteen different heads; namely, Service Con- 
ditions, Miscellaneous Definitions, Kinds of Protection, 
Relays, Qualifying Terms of Relays, Properties and Charac- 
teristics of Control Apparatus, Duty and Service Classifi- 
cations, Rating, Performance and Test, Dielectric Tests, 
Other Tests, Manufacturers Specifications, Type Standard- 
ization, Symbols, Abbreviations, Specifications for D. C. 
Crane Controllers, and Specifications for Building Equip- 
ment Control Apparatus. 

Under the heading of Definitions of Standards it is stated 
that, “The American Standards Association has approved 
as American Standard certain definitions and rules which 
were presented to it by the National Electrical Manufac- 
turers Association, either as sole sponsors or as joint spon- 
with These standards are pub- 
lished herein, together with standards of the National Elec- 
trical Manufacturers Association, which have not vet been 
presented for adoption as American Standard. Those stand- 
ards which have been approved as American Standard are 
so designated. 

“Any standard adopted by the National Electrical Manu- 
facturers Association as a definite standard or as a definite 
limit shall be known as National Electrical Manufacturers 
\ssociation “Adopted Standard.” 

“An Adopted Standard of the National Electrical Man- 
ufacturers Association defines a practice or construction to 
the observance of which in the interest of the public all 
members of the Association should adhere, and in no event 
should a member of the Association represent as standard 
any product falling below such standard. 

“It is distinctly understood that adopted standards relate 
only to products commercially standardized and subject to 
repetitive manufacture, and do not apply to products built 
to meet the special requirements of individual customers.” 

With respect to recommended practice the definitions of 
the various standards state that, “Any suggestion or prac- 
tice which it may be impracticable at the time to recognize 
as an Adopted Standard, but which it is desirable to recom- 
mend as uniform practice, shall be approved and known as 
a National Electrical Manufacturers Association ‘Recom- 
mended Practice.’ 

“A Recommended Practice of the National Electrical Man- 
ufacturers Association defines a practice or construction 
which in the interest of uniformity of procedure is favored 
by a majority of the members of the interested Divisions or 
Sections.” 


sor other organizations. 
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Play a Square Game 





Another marketing article by 


JOHN ALLEN MurRPHY 
Marketing Counsellor 


Stick to Your Own Industry 
Use Established Distribution Channels 
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HE mere bringing out 
and marketing of another 


item may seem like a sim- the electrical industry were sta- tors. 


- When You Are 
| Carketing a New Product 


Not 50 long ago, conditions in market, alienates distributors and 


lets the barriers down to competi 
There are cases on record 


le matter. Actually ver, j fe : 
ple matter. Actually, however, it bilized better than they are to- where manufacturers have never 


is usually such a_ troublesome 


question that manufacturers often day. hen, if a manufacturer 
hold up improvements for years brought Out ad new product, he 


rather than submit themselves to 
the terrific harassments of put- 


ting the improved device on the two or three years to put it over. 


recovered from a new-model ex- 
perience. 
That is only one of the prob- 


was reasonably certain to have lems that the launching of a new 


product will precipitate on the 
manufacturer. There are others 


market. N OW, with goods moving SO —perhaps not so costly, but al- 


Electrical manufacturers are 
reputed to be grave offenders in 


rapidly, the manufacturer must most as serious. If the introduc- 


tion is intended to replace an old 


this respect. I have frequently step lively or he will find his product he must dispose of the 


heard it said that they hold valu- 
able devices in their vaults, long 
after they have been perfected. 
For instance, it has been asserted that A. C. radio sets 
could have been introduced at least a year before they 
were. I, personally, am familiar with nearly a score of 
electrical articles that apparently are practicable, but their 
owners have never made any attempt to offer them to the 
trade or develop them for the future. 

The electrical industry is not selfishly dilatory in offer- 
ing improvements. It hesitates to introduce certain new 
things for the same reason that Henry Ford hated to dis- 
card Model T. He knew for years that the Lizzie was 
passé, but he also knew that to put a refined and educated 
sister in her place would probably cost his company a cool 
hundred million smacks. New machinery, dies, retooling, 
etc., cost Ford fifteen million dollars. The profits lost dur- 
ing the nearly-a-year shutdown would easily extend the 
expense of introducing the new Ford beyond the hundred 
million dollar mark. 


Introducing New Models Is Expensive 


ND Ford’s case is not unusual. Ford’s new model cos: 

him proportionately no more than it costs an electrical 
washing machine manufacturer, a vacuum cleaner manu- 
facturer, or any other quantity-production manufacturer 
to bring out a revised model. Any producer, whether he 
makes an electrical curling tong or an electrical crane, has 
to face a heavy loss, if it is necessary for him to shut down 
to get his new model under way. Stopping production 
so violently disrupts the normal flow of business that most 
manufacturers would do almost anything rather than close 
their factories. Not only does a shut-down throw workers 
out of employment, but what is even worse, it upsets the 
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prod uct has grown stale 


old stock that is scattered through 
the channels of distribution. [i 
there is a large quantity of these 
goods in the hands of the retailer, the manufacturer should 
not be expected to absorb them. Neither can he expect his 
dealers to scrap the old article and to assume the loss. 


The New Product Marketing Problem 


F a manufacturer is merely making an addition to his 

line, without any intention of having the new number 
take the place of an old product, it must be decided what re- 
lationship the baby will have to the rest of the family. Will 
he be a full-fledged brother or will he be regarded as an 
adopted waif? Will he be marketed under the family’s 
trade-mark or will it sail under its own cognomen? Will 
it be packaged as the family is? Will it be given a free 
advertising ride on the family bus or will it have to pay 
its own way? Numerous questions of this sort will have 
to be answered before the baby is qualified to face the 
world. 

This subject is of vital moment to the electrical manu- 
facturer right now. The time was, not so long ago, when 
conditions in the electrical industry were stabilized better 
than they are today. Then, if a manufacturer brought out 
a new product, he was reasonably certain that he would 
have two or three years to put it over. But now, with 
new goods moving into the market with about the speed 
that a projection machine throws motion pictures on a 
screen, the manufacturer must step lively or he will pres- 
ently find his product among the “run” films. Since Fashion 
has become the Mussolini of business, any particular model 
of a new product may have a brief life. ‘Yo keep his line 
in favor, therefore, a manufacturer cannot afford to let 
his models grow stale. Since this is the situation, an 
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electrical manufacturer is likely to have the problem of 
introducing a new model on his hands most of the time. 

What is the best way for such a manufacturer to tackle 
the job? Fortunately, a number of concerns have recently 
brought out electrical products and we can profit by their 
experience. The development of the electrical power radio 
set upset the market of a number of radio accessory manu- 
facturers. Among these are the battery concerns. While 
the A. C. sets have not yet made much of a dent in the 
battery sets, still it is recognized that in a few years the 
A. C. sets will have gained the ascendancy wherever elec- 
trical power is available. There will always be a nice 
battery business in unwired sections of the country and 
also among people who prefer the battery set. 


Play the Rules of the Game 


EVERTHELESS, such wide-awake concerns as the 
National Carbon Company and the Philco Company 

were not content to let their radio sales taper off in this way. 
Having had several years of radio prosperity, they did not 
propose to surrender this market without a fight. They knew 
it would be futile to oppose this new vogue in radio. In- 
stead, they decided not only to accept it but to go into the 
manufacture of radio themselves, and at the same 
time to retain whatever battery business that remained. 


sets, 


Hence, both the National Car- 
bon Company and the Philco 
Company are now full-fledged 


radio set manufacturers. 

The producers of eliminators, 
and other accessories that were 
used in connection with battery 
radio sets found themselves up 
against exactly the same _ prob- 
lem that confronted the battery 


playing and play 
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For example, the best and easiest initial market for 
many new electric articles is the hotel field. Electrically- 
driven food-preparing machines may be useful in the home, 
but they are used in larger quantities in hotels, hospitals 
and institutions than they are in the household. Selling 
devices of this sort to the public is a slow, tedious and 
expensive process. Few manufacturers have either the 
time or money to engage in a long, introductory campaign. 
The institutional market is relatively simple. It is con- 
centrated in a comparatively few units. It can be reached 
quickly and economically. It can be made to pay for it- 
self almost from the beginning. Many an electrical manu- 
facturer has entrenched himself with the institutions before 
he attempted to sell to the public at all. Then he used the 
money he thus gained to finance his campaign in the selling 
of his product in the home. 

Other manufacturers have seen the vision of going after 
the institutional market at the outset, but they tackled it 
from the wrong angle. For the most part, the institutional 
field has its own distributing channels. The manufacturer 
who wishes to cultivate this market will find it advisable to 
use the channels through which institutional buyers prefer 
to be sold. 

Another element that a manufacturer should observe 
when he adds a new product to his line is that it is best 

to stick to the type of business 





off MANUFACTURER should 
C know the rules of the game he is 
it square. 
every day manufacturers 
products and in marketing them they fly 
in the face of experience and violate 
every sound principle that has been built 


with which he has been identified 
If the General Electric Company 
started a chain of meat markets, 
everyone would know that this 
most efficiently managed corpora- 
tion had at last “pulled a boner.” 
Its chances of making good in 
the meat business would be re- 
mote, because it is a line of trade 


Almost 
bring out 


people, themselves—a rapid dim- up by time and by the trial and error that is entirely removed from 
inution of their radio market. At system. Another element that a manu- General Electric’s basic field— 
least two manufacturers in this facturer should observe when he adds a __ electrical machinery, motors, ap- 


position also have gone in for 
the production of sets. These 
two companies are the Grigsby- 
Grunow Company and the Fan- 
steel Products Company. 
latter concern is better known as 

the Balkite Company. In fact, a separate organization, 
known as the Balkite Company, has recently been incor- 
porated to handle the radio end of Fansteel’s business. 

These four large companies faced the typical new-prod- 
uct marketing problem. They were bringing out an elec- 
trical line of a sort that they had never made before. 
However, they were not strangers to the industry, as they 
had been selling to the radio market for several years. 

The principal point for a manufacturer to observe, in 
a case of this kind, is to play the rules of the game. Cer- 
tain peculiar distributing channels have been worked out 
in the radio trade. Experience has demonstrated that it 
is best for a radio manufacturer to use these established 
facilities and not to attempt to blaze new trails in the 
development and marketing of a new product. 

All four concerns that I mentioned knew the rules of 
the market they were entering. They have played the 
game to the extent of their respective abilities. The suc- 
cess they have since achieved has varied in proportion to 
the zest, skill and knowledge that they have put into the 
play. 

The statement that a manufacturer should know the 
fundamentals of the game that he is about to play may 
seem trite. But it is not. Almost every day manufac- 


turers bring out electrical devices and in marketing them 
they fly in the face of experience and violate every sound 
principle that has been built up by time and by the trial 
and error system. 





new product to his line is that it is best 
to stick to the industry with which he has 
been identified 


The — . - SL 


paratus, materials and devices. 

On the other hand, when the 
General Electric Company an- 
nounced that it entered the elec- 
tric refrigeration game, everyone 
sat up and took notice. It was 
immediately taken for granted that any refrigerator Gen- 
eral Electric sponsored would be up among the leaders of 
the industry. In the first hypothetical case, General Elec- 
tric would have strayed from its field. In the second case, 
which actually happened, General Electric remained within 
the field which it knows so well. 

A queer thing about most manufacturers, however, is 
that they often become enamored with the other fellow’s 
business. Distant pastures look the greenest to them. So, 
when, for one reason or another, they decide to go into 
some other line or to bring out another product, they 
frequently select a type of business about which they know 
little or nothing. 


Success Depends on Expert Proficiency 


LECTRIC refrigerators, curiously enough, have been 

the subject of much of this infatuation. Hundreds of 
manufacturers, in almost every line on earth, have planned 
to go in for refrigerators. Fortunately, for themselves, most 
of these concerns never got beyond the discussion stage. 
The electric range is another product that seems to appeal 
to many companies that have no experience in the stove 
business and, hence, have no knowledge of the difficulties 
to be encountered in marketing this particular article. And, 
of course, everyone from dog biscuit manufacturers to the 
fellow whose only experience in the air has been as a 
political orator, has been bitten by the aircraft bug. Ob- 
viously, with a radically new type of product that has been 
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in existence for only a few years, such as the aeroplane 
is, there can be but a very few manufacturers who have 
had experience directly in this field. Nevertheless, some 
concerns are better equipped than others to tackle aero- 
plane manufacture. 

The radio business is probably the most striking example 
of the value to a manufacturer of previous experience in 
a similar field. In the last ten years thousands of com- 
panies have made at least an attempt to break into radio. 
A large percentage of them succeeded in bringing out 
some sort of a radio product. Most of them were even- 
tually eliminated, however. It is highly significant that 
the survivors in nearly every case had previously been 
engaged in the production of electrical goods or some 
closely allied merchandise. 

This fact was not due to an accident, either. It takes 
a lifetime to acquire expert proficiency in any specialty 
and without such proficiency a manufacturer cannot achieve 
marked success in his chosen field of endeavor. A man 
cannot be a grocer for a couple of years, then become a 
druggist, later take up plumbing, then try undertaking and 
wind up by being an electrician, and get anywhere in his 
life. Neither can a manufacturer jump all over the map 
and accomplish anything. 

Probably the best explanation of the achievements of the 
National Carbon Company is, 





and motors and interior telephone sets, etc. He even oper- 
ated a sort of amateur manufacturing business at college, 
which succeeded to the extent of producing a little revenue. 

When he finished college, his first job was with a manu- 
facturer of electric motors. His second position was as a 
traveling salesman of motors. His third step was to start 
his own manufacturing business in Philadelphia. I cite 
all this detail about Mr. Kent’s early experience to show 
how a person’s youthful interests, the pursuit of his hob- 
bies, his education, his environment, his first jobs, all have 
a deciding influence not only on his subsequent career, 
but also on the very type of business that he elects to enter. 


Evolution of Demand Cause of Changes 


HE Atwater Kent Manufacturing Company's first prod- 

uct was interior telephone systems and small voltmeters. 
Its present product is radio receiving sets. What a wide 
detcur it has taken! And yet, essentially, the company 
is still on the same road. In fact, it was the making of 
telephone systems originally that ultimately led the con- 
cern into the radio business. 

It really is a matter of little importance what product 
a manufacturer starts out with, so long as he has a natural 
liking for that type of business, and there is a promise 
of a market for the thing he intends to make. Regardless 

of what his initial product is, the 





that while it has introduedar —————_——— 
variety of articles, it has never 
allowed itself to get very far 


chances are that the evolution of 
demand will have swept him 


HE RADIO business is probably along into a business that differs 


from its basic product—carbon. the most striking example of the appreciably from the one he 
As I have already related, even value to a manufacturer of previous ex- _ originated. 
the making of radio sets is not perience in a similar field. In the last Mr. Kent started his business 
a departure for this company. It ten years thousands of companies have in 1902. He made radical changes 
has merely taken a logical, evo- made at least an attempt to break into in the character of his product 
lutionary step forward. radio. A large number succeeded in every four or five years, although 
Also, when this company re- bringing out some sort of radio product. continuing essentially as an elec- 
cently introduced its Eveready It is highly significant to note that the trical manufacturer. By 1910, 
Sunshine lamp, it stuck to its survivors in nearly every case had pre- evolution had gone so far that 
knitting. The lamp burns car- viously been engaged in the manufacture Kent was then manufacturing 
bons and it is operated by elec- of electrical goods or some closely allied automobile ignition systems ex- 
tricity. In the introduction of merchandise clusively. This system included 


an article of this sort, experience 
in the industry tells from the se- 


the Unisparker, which Mr. Kent 


invented. 





lection of the raw material to 

the selection of the distributing outlets. The Sunshine lamp 
is sold principally by electric light companies, electrical 
merchandise shops and physicians’ supply houses. These 
particular outlets were chosen because they are in the best 
position to give this new Eveready product strong selling 
support. 

The Atwater Kent Manufacturing Company is another 
concern that has frequently changed its product. At the 
same time, the concern has always remained an electrical 
manufacturer. Mr. Kent picked on electricity early in life. 
His father, Prentiss J. Kent, was a physician. All physi- 
cians of that period kept a set of old-fashioned batteries 
as part of their equipment. It was his father’s magnetic 
batteries that first aroused his interest in electricity. 


The Influence of Environment 


HE experience that young Kent gained in fussing with 

these batteries inspired him, a few years later, to build a 
motor for operating an electrical fan. This was followed 
by the construction of a motor propeller, which was at- 
tached to a canoe. Accidentally he stumbled on the same 
principle that is today used in the manufacture of the 
popular outboard motor for row boats. 

When he went to college, Atwater Kent continued his 
interest in electricity, taking an electrical engineering 
course. Even as a college student, he could not keep away 
from outside experiments. Every moment he could spare 
from his studies was spent in experimenting with batteries 


The next step in the progress 
of the Kent business came as a result of the decline of the 
carbide gas method of lighting cars. Carbide gas gave 
way to electricity. The Atwater Kent Manufacturing 
Company decided that electric light systems for automobiles 
would be a logical line to add to its starting business. 
The company was in the throes of getting acquainted with 
this new baby, when the war started. Uncle Sam thought 
the factory was ideal for making certain war equipment. 
So he set them to work turning out fuse setters, clinome- 
ters, panoramic sights for machine guns, etc. 

But even war work did not throw the Kent business 
out of the line of evolution in which it had run from the 
first. Its initial product was an article of delicate con- 
struction. Each time a new device was added, it was in- 
variably something of a precision nature. The work for 
the Government was of this same type. 

When the little trouble in Europe had been concluded, 
the company resumed its starting and lighting business. 
A year or two afterwards, a letter was received from a 
manufacturer asking if the company was in position to 
make ten thousand head-phones for radio receivers. Un- 
doubtedly the writer of the letter thought that Kent was 
still in the interior telephone business and that the making 
of head-phones would be an easy thing for the factory to 
turn out. Of course, the company could have handled this 
order and probably would have done so had not another 
idea struck Mr. Kent. He said to an associate, “If the 

(Continued on page 67) 
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With its hydroelectric developments well under 
way, and seventy-five per cent of its homes already 
electrified, S pain 1s an excellent market for exports 
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By FRANCISCO BRUALLA 
Editor, ELECTRICIDAD EN AMERICA 
“YPAIN is a country awakened. From the days of 


romance when anything Spanish was the symbol for 
blissful leisure, Spain is rapidly taking its place among 
the progressive industrial nations of the world. So quietly 
is the transformation being effected that little of this great 
activity has become generally known in the United States. 

American industrial leaders and manufacturers with few 
exceptions have entirely neglected this fertile market. Al- 
though Spain could be comfortably placed in the State of 
Texas with 70,000 square miles to spare, there is abundant 
wealth within her boundaries both in natural resources and 
gold. Spain, a good many people will be surprised to learn, 
is the third wealthiest of nations. 

Although a native of Spain, I had been away from my 
mother country for a number of years. I had heard of 
this change in the order of things through my business 
contacts but little did I realize the extent of this vast pro- 
gressive movement until I had arrived on Spanish territory 
from France. 

I was at once impressed with the activity and confidence 
that is noticeable everywhere. To me Spain resembled a 
vast workshop. People were working, spending money and 
looked happy. One cannot help compare present-day con- 
ditions with those existing not 





sO many years Today (7 Se 


ago. 


Spain, as you probably know, was once chiefly an agri- 
cultural country depending to a large extent on natural 
resources and products taken from the land. Today it is 
rapidly becoming industrialized although the chief agricul- 
tural activities are not being neglected by any means. 

These changes have come about through the following 
factors: lack of demand for exportable surplus of agricul- 
tural products; governmental progressiveness; a desire to 
utilize dormant capital for the development of resources and 
industry; development of great natural water-power re- 
sources in the generation of electrical energy and irrigation. 


My visit included the chief industrial and electrical 
centers, to wit: Barcelona, Madrid, San Sebastian and 
Bilbao. The development mentioned is not confined to 


these centers by any means but apply to the whole country. 
The electrical industry was, of course, my chief concern, 
and | found it exceptionally well prepared to do its share 
in the development program. 

From personal inspection and from interviews with cen- 
tral station officials, importers, dealers, and contractors, I 
found that the market for electrical supplies, appliances 
and equipment, is now unusually good and with every pros- 
pect of its becoming better in the very near future. 








agriculture, industry and com- 
merce are in an exceedingly 
prosperous state and absolute 
confidence exists that this con- 
dition will continue. = 


Hydro-electric Map 
of Spain 


To develop the hydro-electric 
power of Spain progressively, 
the country has been divided into 
seven regions. In each the power 
to be developed is indicated on 
the map. These developments 
will permit the irrigation of vast 
areas of fertile land, creating 
great wealth and giving a solid 
hasis for the economical, indus- 
trial and social growth of Spain. 
Work was started in the Ebro 
region two years ago, and devel- 
opment of the other regions will 
follow. It is estimated by the 
engineers that ten years will be 
required to complete the work. 
H ydro-electric confederations 
have been formed in each region 
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EK LECTRICAL MANUFACTURERS who plan to enter 
the export business have many problems con- 
fronting them, and in order that they may know 
what some of them are ELEctrRicAL MANUFACTURING 
publishes from time to time information on this 
subject. One article by Dorothy Dignam, in the 
December, 1928, issue, discussed the appliance de- 
mand in England, while that accompanying treats 
of conditions in Spain and its possibilities as a 
market for American-made electrical merchandise 
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About two years ago the results of a survey were pub- 
that 75 per cent of the homes in 
while in the United States 
This is the 
best evidence of the electrical progress of the country. It 


lished which showed 
Spain were electrically lighted, 


only 53 per cent of the homes were so lighted. 


is true that household appliances have not come into such 
i United States, but this 
rapidly being rectified as the mounting sale of appliances 
Electricity is the cheapest way to have light and 
heat in Spain, which in itself is the best reason for the 


general use as in the condition is 


shows. 
widespread use of electricity for all purposes. 

In the last few years there has been a great demand for 
The 


factories, 


electricity for power and heat in industrial plants. 
textile 
machine shops, mines, mills, and the like, everywhere have 
been electrified, substituting electricity for steam engine 
and boiler power plants, through transformers and sub 
stations, where they receive high voltage current. 

To supply this demand and anticipating future growth, 
the electric power companies have been increasing their 
output year after year and there are several very large 
hydroelectric power plants in construction. Spain has a 
very extensive program of water power development, 
which has already been started and which will add several 
hundred thousand horsepower to the power resources of 
the country. Some of this power will be used for steam 
railroad electrification. 

As part of this program, a hydroelectric plant is being 
built in the Saltos de Alberche (Alberche Falls), near 
Madrid. This development will be completed in 1929 and, 


factories in Catalonia, as well as _ steel 





A night view of the Cataluna Square in Barcelona, the most important in- 
It is a modern cosmopolitan city m every respect 


dustrial center in Spain. 
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besides supplying all the electric power for the railroad 
electrification in the section between Madrid and Segovia, 
will leave an estimated surplus of 400,000,000 kilowatt- 
hours a year, which will have to be absorbed by the in- 
dustries and lighting. The manager of the commercial de- 
partment of the Co-operativa Electra Madrid, the company 
which will distribute this power surplus, said to the writer 
that they will do everything to encourage the use of ap- 
pliances, better lighting in stores, factories, of- 
fices and homes. It means that the Madrid 
section is going to be a splendid market for all 
kinds of electrical appliances, motors, lighting 
fixtures, and so forth. 

A very similar situation is found in Barce- 
lona. The companies giving electric service 
in that city and in all the Catalonian region 
find themselves with an increased production 
through the development of several water sites 
and are faced also with the problem of dispos- 
ing of this power. The Compania Barcelonesa 
de Electricidad, one of the distributing com- 
panies of Barcelona, together with the Energia 
Electrica de Cataluna, both subsidiaries of Rie- 
gos y Fureza del Ebro, have completed plans 
to take care of this 
began last year a advertising 
selling campaigns. Their first campaign fea- 
tured domestic refrigerators. Because the sea- 
son was quite advanced the campaign was very 
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increased power. They 


series of and 
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short; the expenditures for direct mail advertising and 
periodical advertising amounting only to $700. They ex- 
pected to sell only fifty or sixty refrigerators, but they 
were surprised when at the end of the campaign it was 
found that the two or three dealers selling domestic re- 
frigerators in Barcelona had sold 300 of them. The aver- 
age sale was 1800 pesetas, or $288. In the first campaign 
of 1929 the feature will be vacuum cleaners. The goal is 
to sell, during 1929, 25,000 vacuum cleaners in the city of 
Barcelona alone, and over 60,000 in all the territory served 
by these companies. There is confidence that this goal will 
be reached. To carry out the campaign the companies 
have organized a publicity depart- 
ment on the same lines of Ameri- 
utilities. It should be under- 
stood that the companies them- 
selves do not sell appliances, but 
maintain exhibition rooms where 
the dealers can send the appliances 
they sell to be exhibited and demon- 
strated. The companies conduct 
regular demonstrations of all ap- 
pliances for the benefit of the 
public. 

In the industrial and commercial 
fields, the Barcelona utilities are 
very active. They have or- 
ganized an engineering department 
for promoting applications of elec- 


can 


also 


tric heat to industrial processes 
and an illuminating engineering 
department to promote proper light- 
ing in stores, streets, factories, 


offices, homes and public buildings. 

Furthermore, having in mind 
the success of installment buying 
in the United States, the electric 
utilities, together with the more 
responsible dealers and contractors, 
have made arrangements with a 
banking house for the financing of 
an installment plan for appliances 
in home, store and factory instal- 
lations, on the small 
down-payment and three years to 
pay the balance, in monthly install- 
ments. 

Installment selling is quite com- 
mon in Spain for other lines and it seems that the per- 
centage of loss is very small. Payments are extended to 
three years to further influence the 

Spain is practically electrified as far as lighting is con 
cerned but much room for the introduction of 
newer methods and equipment. 

In order to come to a better understanding of the situa- 
tion, let me pass over the electrical development in Spain 
during the last forty or fifty years. Spain has been gifted 
by nature with many waterfalls, small and large. 
water falls used for a great many years as a 
source of over Spain. Originally and even 
today, many of the smallest falls are used to drive the 
stone in flour mills and even the smallest hamlet or village 
had one, two, or three of these mills, to which the inhabi- 
tants took their wheat to be converted into flour. An 
enterprising man would buy the water rights from the 
millers and would install a cylinder flour mill, driving the 
machinery by a waterwheel. He would have a surplus of 
power and would install a dynamo to supply light to the 
streets and homes of the village. remembers 
such an installation made not less than forty years ago, 
and in this way almost every village, no matter how small 
it is, is electrically lighted in Spain. It is the cheapest way 
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celona at night. 


buying. 
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A street scene in the shopping district of Bar- 


All street lighting is of the 
most modern type and is remotely controlled 
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to have light. Later on, hydroelectric plants were built 
to supply the larger cities and many small villages. Again 
an enterprising man would make arrangements with the 
electric light company and operate a substation to supply 
the electric energy for power and light to the village. 
There are a great many substations of this kind, but the 
service given is very limited. The application of lighting 
in homes and streets is poor, only in medium and large 
cities is the service good and in some excellent. 

There is plenty of business to be had in promoting better 


lighting in stores. Particularly the show window 
lighting, and the interior of the stores. I am _ con- 
vinced that better lighting cam- 


paigns would have great success; 
the only thing necessary is for some 
expert to show the way. The same 
applies to homes, factories, and 
offices. In theaters and cafés the 
lighting is ample but glaring. Right 
here is an interesting and profit- 
able job for someone to show the 
theaters and café owners how to 
get better service from the money 
they spend in superfluous light. 

The sale of electrical appliances 
in Spain has been limited up to 
now. Some have been sold but 
there has been no serious effort 
on the part of the electric utilities 
and dealers to popularize them. | 
have seen very few appliances of 
American manufacture. The cheap 
German products predominate but 
the sale is limited. It seems that 
they have not succeeded in creating 
confidence in their safe use and 
the women are afraid to use them. 
I was told that it would be possible 
to sell thousands of electric 
if they had a reliable one on the 
market which could’ be 
mended, but there is none. 

American electrical appliances 
would have a good market in spite 
of the fact that they are higher 
priced, because they are good and 
safe, if only manufacturers would 
secure distributors and give them 
support and cooperation. It is not enough to send them a 
few catalogs and circulars, grant them a discount and let 
them get orders. Something more is necessary. Above all, 
they need assistance in merchandising. 

The sale of house appliances is a matter of education. 
We know that by experience in this country, and unless 
the manufacturers make up their minds to use methods 
similar to the ones used here, the sale of appliances in 
foreign markets will progress very slowly. The Spanish 
people respond to well-directed advertising as readily as 
the American people. This has been proved by the results 
of the Barcelona refrigerator campaign. 

Up to now the utilities have not shown much interest in 
the appliance selling proposition, their main interest being 
to put electric light in all the homes. This they have ac- 
complished and now they are ready to promote the sale 
of appliances. I have already explained how they started 
their campaigns. 

By far, the industrial field is at present the most prom- 
ising market for American products. The industrial de- 
velopment of Spain has been very great since the war, but 
particularly so in the last seven years. The old industries 
are being modernized. Electrically-driven machinery and 
(Continued on page 72) 
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This type of motor has a wide field of application 
and its performance is good with respect to effi- 
ciency, power factor, starting current and torques 


By H.C. 


SPECHT* 


Electrical Egineer, Westinghouse Electric & Manufacturing Company 


Capacitor motor, one phase being connected 

directly, and the other in series with a condenser, 
to a single-phase circuit. The performance, however, may 
not be all that is desired. The hp. rating, especially, may 
have to be reduced from its normal two-phase value, in 
order to obtain sufficient relative pull-out torque. By 
varying the capacitor continuously as the load changes, 
operating characteristics approximating those of the two- 
phase motor could be obtained. This, however, is not prac- 
ical, and only one or two taps from the capacitor are per- 
missible, generaly one for the starting’ and one for the 
running load. 

The capacitor motor could be designed with a power 
factor of nearly 100 per cent and an efficiency nearly equai 
to a similarly rated two-phase motor. However, in order 
to obtain a smaller capacitor, a reasonable sacrifice in 
power and efficiency may be accepted. 

In order to have a clear understanding of the various 
characteristics of the capacitor motor it may be well to 
deal first with the general theory of a capacitor motor, 
assuming the stator to be wound two phase and the windings 
spaced 90 electrical degrees apart. 

The fundamental equation of starting torque for any 
kind of an electrical motor is as follows: 


q N ordinary two-phase motor may be used as a 
—— 





* Abstracted from a paper presented at the winter convention of the 
American Institute of Electrical Engineers in New York 


Circle for @, and E, at the 
Terminals of Condenser Phase 








Figure 1. Vector diagram of motor at standstill 
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Starting torque = Rotor ampere turns X flux X cosine of the 
angle between their vectors X a constant. 
#, = Flux of main phase. 
®, = Flux of condenser phase. 
1 = Stator amperes in main phase. 
tie = Stator amperes in condenser phase 
4! = Current in the rotor of main phase and reduced to 
stator winding turns. 
toc! = Current in rotor of condenser phase and reduced to 
stator winding turns. 
é: = é’ = Rotor voltage induced by ,, and reduced to’stator 
winding turns. 
€te = €x0 = Rotor voltage induced by #, and reduced to stator 


winding turns. 


E = Line voltage. 
Ee = Terminal voltage of the capacitor phase 
ec = Capacitor voltage. 
ty = Stator winding turns in main phase. 
bie = Stator winding turns in capacitor phase. 
k, & ky = Main phase winding distribution factors. 
kic & kee = Capacitor phase winding distribution factors. 
f = Line frequency. 
s = Slip. 
Pp = Number of poles. 
Gc = Capacity microfarads. 
ry = Resistance in ohms of stator main phase. 
Tic = Resistance in ohms of stator winding in capacitor 
phase. 
r2' = Ohmic resistance of rotor reduced to main phase 
winding turns. 
Toe. = Resistance in ohms of rotor reduced to stator con- 


denser phase winding turns. 
, 
X1, Xie, X32 





and x,,. = The corresponding leakage reactances. 
10, e ’ : 
x “Tore Capacitance in ohms. 
Vv; = Angle between 7,’ and ®,. 
VY, = Angle between 72,’ and 9%. 
a = Angle between ®, and ,. j 
T; = Torque in k g m developed by main phase. 
T: = Torque in k g m developed by condenser phase 
- F “e Ry 
T; = 2.3 x p x ®, bo le x ty x ; cos Vv; 
xX 10-"k gem (1 
ki, 





T: = 2.3 Xp X © X ise’ X tie XX cos Ve 
X 10-“"kgem (2 
T, + T: = Total starting torque. 
If the windings of the two phases have equal amounts of 
copper the formula for torque may be written as follows: 


r €x) X ere ; re 
= 2 «wf xX PX (ro’)? + (x2')? 


xX sin a X 10-* & Const. (3 





From this formula it follows that the maximum starting 
torque for different rotor resistances occurs when rj = +, 
providing all other values remain the same. The induced 
voltage in the rotor depends on the stator impedance drop 
and in the capacitor phase also on the capacity. As the 
induced voltage varies the torque changes proportionately. 
lurther, the torque depends on the angle « and this, for 
maximum starting torque, should be close to 90 deg. When 
figuring the torque it is convenient to use the graphical 
method as this gives a clear picture and helps in making 


changes necessary to obtain the best results. First of all 
the currents and their power factors are figured. 
E 
i — $< > 4 
V (71 + 72)? + (x ‘ 
ff, = 7 
¢ “ ~ == — 5) 
V (m1 + fe )* x +- 4 
E 
= secant (6) 
V (ric t+ rae )? + (Xie + X20 — Xe)? 
Fie *ar 4 
) Pic = — — = (7 
V Wie "tee J? (he TX x 
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Figure 2. 


(b) Condenser in parallel with transformer 


(a) Condenser in series with auxiliary phase. 


The other values are obtained from the graphical method. 
(See Figure 1.) 
The locus of the vector e,- is a circle with the diameter 
; E ; : 
of ————— and its center on the vertical line of O E. 


i” i ‘oc 


Therefore the locus of the voltage vectors is also a circle, 
the center M,, of which is determined by the intersection 
of the perpendicular erected at the center of O E and A. 

Also the locus of the vector of the induced voltage in 
the rotor is a circle and its center M,, is determined by 
the intersection of the perpendiculars through the center 
of O B and O C. O B represents the rotor voltage 
of the capacitor phase at a given capacity and O C rep- 
resents the rotor voltage at resonance. After the circles 
are determined it is an easy matter to pick from the dia- 
gram the voltages for any current because the angularity 
in regard to the individual vectors must be the same. The 
maximum starting torque for the various capacities oc- 
curs when sin « X @é,¢ == maximum, which is at the point 
where the tangent at this rotor voltage circle of e, 
parallel to vector e,. This point is marked in Figure 1 with 
Tm, the corresponding point is also indicated on the circle 
for the condenser voltage E, and the current i,-. The point 
Tm on the current circle is the tangent point to i, and 
Tm on the voltage circle E, and e, is the tangent point to 
O E or line voltage. 

It will be noted fromthe diagram, that with an appre- 
ciably smaller value of current and capacity near the point 
Tm, the torque is not much smaller. Therefore, in order 
to keep the starting current as low as possible, it will be 
advisable to stay below the maximum point. 

Since the capacity required to give a starting torque 
equal to or more than full load torque is so great, the 
capacitor may cost more than the motor, a series trans- 
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former should be used in connection with the condenser. 
The connection diagram most commonly used is shown in 
Figure 2. 

The advantage of this scheme is indicated very well by 
the fact that the capacity required decreases inversely with 
the square of the transformer voltage ratio and that at a 
certain voltage the cost of the condenser for the same volt- 
amperes is the lowest. The transformer also makes pos- 
sible, by means of a transfer switch, the use of different 
effective capacities for both the starting and running con- 
ditions without breaking the condenser circuit. This is 
highly desirable. This transfer switch may be of the 
centrifugal type or the magnetically operated type. The 
magnet coil of the latter type is connected, preferably, in 
the main winding circuit since the current of this winding 
varies through a wider range. 


Designing the Transformer 


N designing the transformer it should be observed that 

the magnetizing reactance reduces the effective capacity, 
and that the watts loss also reduces the over-all motor ef- 
ficiency. Therefore, the transformer must be of ample 
size. 

Considering starting torque only, it will be the cheapest 
proposition to work the main phase of the motor heavy and 
the capacitor phase light. How the value of the starting 
torque changes with an unbalanced winding system, is il- 
lustrated as follows: 

Example. 


be assumed as equal. 


The amount of copper in both phases may 
The capacitor phase may, however, 
have twice as many turns as the main phase and therefore 
only half the cross section. The ohms resistance and the 
leakage reactance will be four times, and for simplicity the 
capacity may be only 1%. Therefore, 

i.e == % with its power factor remaining the same. 
According to formulas (1) and (2) we find: 

T, = the value of the motor with balanced windings be- 
cause the flux is half as great. 

T,== % the value of the motor with balanced windings as 
the current is only 4% as great and winding turns twice as 
many. 

The resultant torque is therefore only decreased % while 
the condenser capacity has been reduced to 4%. The start- 
ing current in the line is decreased to 73 per cent of value 
with balanced windings, providing both current vectors 
remain 90 deg. apart. 

Generally it can be stated that the starting torque de- 
creases approximately in the inverse ratio of the winding 
turns in the capacitor phase providing the amount of copper 
in both phases is kept the same and the capacity decreased 
in the inverse ratio of winding turns squared. If the ratio 
of the amount of copper in the two phases is changed, the 
results are certainly different because the induced voltage 


Figure 3. Circuit dia- 
gram of motor im- 


pedance 








in the rotor or the corresponding flux depends on the im- 
pedance drop in the stator winding. For commercial rea- 
sons, however, it is in some ‘cases permissible to reduce 
the total copper section of the capacitor phase and still meet 
the required torques. However, in doing this the change 
in the performance of the motor under running load must 
also be given consideration. 

When the motor is runnin geach phase will, in addition 
to its main flux produce due to rotation a flux at right 
angles to the main flux. This field is a little smaller than 
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the main field due to the rotor impedance drop. There- 
fore, for satisfactory operation it is necessary that the flux 
produced by the main and capacitor phase are at least ap- 
proximately equal and displaced 90 deg. in time phase. If 
this is not the case, the rotational voltage produced by the 
main phase will not be equal to the transformer voltage 
of the capacitor phase and vice versa. This unbalanced 
voltage will cause a circulating current of such magnitude 
as to establish equilibrium. Such circulating currents result 
in a motor of lower performance and therefore in practise 
the capacitor motor will be designed with balanced flux 
condition without circulating current at normal operating 
load. 


Determining the Vector Diagram 


7 LTHOUGH the method of calculation given in the 
following is limited in application to the balanced flux 
condition, it is a short and simple method for getting quick 
results which are sufficiently accurate for practical use. The 
impedance of an induction motor may be represented by the 
well known circuit diagram shown in Figure 3. 

In determining the complete vector diagram it is simplest 
to start out with the induced voltage in the rotor winding. 
According to the size of the motor the induced rotor voltage 
is generally from 4 to 8 per cent less than the line voltage. 
If at the end of the calculation this assumed voltage be 
found incorrect, the corrections can easily be made. 

Since the magnetizing circuit is in parallel with the rotor 
circuit the corresponding conductance and susceptance must 
be used in our calculations. 


n= Vet a + Ge + bP 





Zo + 22 
OS a, = eR EPs grey, a x 
. : V )g0 + ge)? + (bo + be)? 
To ry’ § 
= =" ; 
£0 ro2 + Xo? &2 (r s)? + x. 2 
Xo Xo’ 
es. by = 
, ro? + Xo? ; (79's)? + x9'2 


Having thus determined the value i,, for both windings, 
lay off (Figure 4) first the vectors i, and e,- for the 
capacitor phase, then add the impedance drop of the stator 
winding. The vector O A then represents the terminal 
voltage at the capacitor phase winding. 

A line from A at right angles to i,¢ and an are with a 
radius equal to the line voltage around the point O as a 








Figure 4. Vector diagram of motor under running load 
center will determine the voltage e, for the capacitor. 


and in microfarads 


Then the capacitance in ohms is 
le 


ie X 10° 
2XRXI XK €e , 


is used, the impedance drop of the transformer which is 
in series with the stator winding is also to be added. 


it is 





If a capacitor with a transformer 
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The vector e, must be nearly equal to and at right angles 
to ey. By the angle «, the vector i, is determined. The 
stator impedance drop added to e, should end again in the 
point B. If the two windings of the stator are not alike the 





° . : li od t Cc XK f Cc 
induced voltage e,- will == e, K——~~*““where /, and t,- 
xX 
represent the corresponding winding turns and f, and f,, 


their winding distribution factors. If the capacity ob 
tained should not give the desired pull-out torque, the wind 
ings or the value of microfarads of the capacitor may be 
changed. It will then be found that the induced voltage 
€,e in the rotor will change very little as long as the change 
stays within reasonable limits, because the voltage eé,¢ is 
governed somewhat by the induced voltage e, of the main 
phase. Certainly the current in the capacitor phase will 
change almost in ratio with the change of capacity. If 
the capacity is made considerably greater than a balanced 
condition would require, the voltage in the capacitor phase 
will go up, and by its transformer action, will reduce the 
amperes and watts in the main phase considerably. The 
watts may even become negative. On the other hand, the 
capacitor phase will take more load in both current and 
watts. Naturally the line amperes and watts input will 
go up, resulting in lower efficiency and correspondingly 
increased heating of the motor. 

Capacitor. As was mentioned before, the capacity re- 
quired to insure a good capacitor motor is relatively high. 
The fact that the effective capacity varies with the square 
of the voltage, makes possible and desirable the use of a 
series auto transformer, as shown in Figure 2. far 
the voltage on the capacitor may be raised economically 
depends on the cost of the capacitor per kilovolt-ampere 
capacity and on the cost of the transformer. The cost of 
the transformer is quite an item in cases where the line 
voltage is relatively high or where the starting torque re- 
quired is low, the capacitor unit using a condenser only 
without a transformer may be more economical. By add 
ing a transformer some of the capacitor effect is sacrificed, 
due to the magnetizing volt-amperes in the transformer. 


How 


Applications of Capacitor Motors 


iy far as the electrical performance is concerned, the 
e capacitor motor may be used for almost any class of 
service where practically constant speed is desired. It has 
great flexibility of design. On applications where high 
power factor, high starting torque, and low starting current 
are required, the capacitor motor finds a good field. The 
possibility of obtaining various speeds by changing the 
capacity or, when wound slip ring polyphase rotors are used, 
of changing the resistance in the rotor circuit, insures the 
motor a field for such applications as blowers and similar 
devices. Further, where reversing service or braking is 
required, the capacitor motor may be used. The possibili- 
ties of application of the capacitor motor are so numerous 
that many pages covering its field could be written. 

Following is a summary of the features and character- 
istics of capacitor motors: 

1. The motor has good performance in respect to power 
factor, efficiency, starting current, and torques. 

2. The motor is simple in construction and has no ob- 
jectionable commutator or brushes. The rotor 
wound either squirrel cage or polyphase with slip rings. 

3. The field of application for the capacitor motor is 
broader and less limited than for any other type of single- 
phase motor. 

4. The unit takes up more space on account of the 
capacitor. 

5. Generally the total unit cost is higher than for any 
other type of single-phase motor. This is probably the 
only factor which may react against its present day use 
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HE now generally well recognized practice of pack- 
ing merchandise in display containers or cartons 
offers to the manufacturer as many if not more ad- 


vantages than it does to the middleman or the dealer. 


First, there is the advertising value of the package, in that 
it permits of the use of trade marks, trade names and other 
sales information. Then, too, if the cartons are attrac- 
tively designed, they lend themselves readily to sales stimu- 
lating window and counter displays. And, from the stand- 
point of protection of the product, merchandise packed in 
display cartons is not usually subjected to the same amount 
of handling as that sold in bulk. 

Aside from this, substitution of merchandise of inferior 
quality or other kinds, in place of the original product, is 
almost entirely prevented, to say nothing of the economies 
to be derived from ease in handling, storing and trans- 
portation. These factors are as essential to the manu- 
facturer as they are to the distributor or the retailer of 
the merchandise. Goods put up in unit packages, whether 
for display purposes or not, are more easily handled through 
production and manufacturing operations by modern types 
of materials handling equipment than those usually handled 
and sold in bulk. Packaged goods also require less valu- 
able storage space in manufacturing plants and ordinarily 
they can be more easily transported. In addi- 
tion, the unit package makes an inventory unit 
that is of material aid in accounting and the 
keeping of inventory records. 

There are also the advantages that merchan- 


"T’HE illustration at the top of this page 

shows how one electrical manufacturer 
packages his product in a de luxe gift box. 
The box ts neat in appearance and sufficient- 
ly attractive to compel attention. At the 
right are two more examples of different 
types of display cartons. One of them is 
printed in two colors and is used for dis- 
playing decorative lighting sets, while the 
other contains a floor cord, but both of them 
afford good advertising value to the manu- 
facturer as well as the dealer who uses them 
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Merchandise packed in attractive con- 
tainers, and used by dealers for display 
pur poses affords its maker a valuable 
opportunity to advertise the product 


directly to the consumer 


dise packed in display cartons is protected from breakage, 
spoilage and pilferage, and there is the added insurance 
that the product will reach the ultimate consumer in the 
same condition in which it left the factory. Other ad- 
vantages are to be realized in the standardization of quality 
and quantity of the product; the promotion of sales in 
small units of many products heretofore sold only in bulk 
and the opportunities for maintaining uniform prices. 

There are many electrical products that cannot be adapted 
to packing in display cartons, yet there are many more 
that can easily be packed in neat and attractive units. 
Among the latter might be included numerous small de- 
vices such as plugs, cord sets, fuses, lamps and other simi- 
lar merchandise sold for use in the home, as well as a 
long list of household appliances, including irons, percola- 
tors and the like. 

Such cartons as are used need not be highly expensive, 
except possibly, when they are intended as gift packages. 
Even with these there is a certain amount of advertising 
value, as the boxes or packages can be ornamental, with 
printing and decorations in brilliant colors that will at- 
tract attention. With all of them, whether they are display 
cartons or merely unit containers, there is the opportunity 
for increased sales through the use of package inserts tell- 
ing of new uses for the product. Usually too, when display 


cartons are used there is little need for other advertising 
matter, such as counter or window posters. 
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One electrical manufacturer in discussing the subject of 
display cartons and their advantages says in part, “When 
we first placed our product on the market it was sold with- 
out the carton, and after much consideration we decided 
that we could increase our sales by placing the merchan- 
dise into what we call a de luxe gift package. Not only 
did we find that we had increased our sales by the use of 
this type of package but the gift carton enabled us to find 
new outlets for the product. The cover on the box when 
open forms an attractive display container and serves as 
a display card, thus eliminating the necessity for any spe- 
cial advertising matter.” 

One manufacturer of decorative lighting sets, says, in 
speaking of his product and the uses of display cartons. 
“The advantages of having the type of box we use can be 
summarized as follows: The piece can be used as a counter 
display showing not only the product, but, in as much as 
the cover is printed in two colors it attracts attention to 
the counter. The particular sets we make are placed in 
cartons that do not have any Christmas decorations on 
them and we believe this is an advantage, because of the 
fact that it makes it possible for the dealer to use the 
product throughout the entire year.” 

A manufacturer of fuses states that, “Plug fuses are 
packed in handy cartons of five fuses to the unit package. 
This method protects the fuses from being damaged or 
shop worn, and at the same time affords the dealer an 
opportunity to sell customers the idea of carrying an extra 
supply by purchasing a full box. The practice heretofore 
has been to sell the number called for, which was in most 
cases one or two. Furthermore, printed on the box is 
information of considerable value to the customer.” 

Probably one of the first and now the most extensive 
user of display cartons is the electric lamp manufacturer. 
When the idea of packing the lamps in cartons was first 
conceived the box was little more than a means for protect- 
ing the lamp against breakage, but, after a time, the adver- 
tising value of the carton was realized. Since that time 
the container has evolved from merely a protection for 
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ALL FESTIVE OCCASIONS 


ATTRACTIVE IN THE DAYTIME AS WELL AS THE NIGHT, 
LISTED AS STANDARD BY UNDERWRITERS LABORATORIES 
FOR INDOOR AND OUTDOOR USE 
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the lamp into an advertising medium of no little value. 
Then, the group package, or the carton containing several 
lamps was developed and from it came the idea that there 
were advantages in arranging these cartons for display 
purpose. As has been said, this latter use of cartons has: 
materially increased the sale of lamps, as it will other 
products of a similar nature. 

Radio tube manufacturers have hit upon the same scheme 
for placing their products before the public until today 
there is scarcely a tube that is not packed for display and 
retail sale in some form of decorated carton. As another 
example of the possibilities of display cartons there is the 
electric irons that are packed in gift boxes so designed as 
to make a container for the iron. Such packages as this 
have their uses as displays and even after the device has 
been sold the carton is useful in the home, where it still 
serves aS an advertisement. 

There are many similar instances that could be pointed 
out with respect to the uses and advantages of display 
containers. One that is highly important to the manu- 
facturer is that the dealer will usually place display cartons 
in conspicuous places on his counters or in his store win- 
dows, whereas, products sold in bulk and not packed in 
containers, are ordinarily stored on shelves or in bins. 


T the left are two more 
4 illustrations of display 
containers. In one is a 
decorative lighting set sim- 
ilar to that shown on the 
opposite page, while the 
other contains an_ electric 
phonograph pickup. When 
merchandise ts packaged in 
this manner the prospective 
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customer is immediately at- 
tracted to it, and he can 
ordinarily see what he is 
buying without removing 
the goods from the con- 
tainer, thereby eliminating 
damage in handling the 
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Equipment 


That was the outstanding 
message delivered at the 
eighth annual Artistic 
Lighting Equipment Asso- 
ciation convention 


ANUFACTURERS of lighting equipment must 
D, ( their selling costs. That was the outstand- 

ing message delivered at the eighth annual con- 
vention of the Artistic Lighting Equipment Association, 
held at Cavalier Hotel, Virginia Beach, Norfolk, Va., Feb. 
5-8. Speaker after speaker emphasized the fact that, 
although manufacturing members of the association have 
made considerable progress in the use of production cost 
analysis systems, they have been “enjoying,” as one speaker 
put it, the doubtful luxury of sustaining staggering dis- 
tribution losses without even questioning them. 

The point was made that very few lighting equipment 
manufacturers know, with any degree of accuracy, what 
their selling costs are. Inefficient and profit-eating dis- 
tribution, it was shown, was caused by obsolescence, con- 
stantly changing styles, too wide a variety of sales outlets 
and the high and usually unprovided for cost of assisting 
dealers to make specific sales to consumers—a practice 
amounting in most cases to retail selling at wholesale rates. 


Missionary Work Cost Is High 


HE evil of this practice was described as “the high cost 

of missionary work.” Some manufacturers, believing 
they were giving the customer too much service, felt that 
they should charge the dealer more if the manufacturer’s 
salesman helped him to make a retail sale. Careful in- 
spection and study of this and all other elements of high 
distribution costs was emphasized as a vital need. 

It was pointed out that cost systems designed to give 
the manufacturer a complete picture of his production ex- 
penses once a month concerned themselves with only half 
the expenses of his business. It was felt that the same 
initiative must be shown in ascertaining and reducing dis- 
tribution costs as several lighting equipment manufacturers 
have already displayed in using cost analysis to cut pro- 
duction expenses and to gage prices accordingly. 

O. E. Moe of Moe-Bridges Company, explaining the 
reasons why his company adopted the policy of selling 
through exclusive dealers, said, “We could sell through 
wholesalers much more economically than through dealers 
or our own retail outlets, but we couldn't get the same 
volume. The big problem is to obtain the right kind 
of merchandising support from the dealer. Too many 
dealers are merely craftsmen rather than merchandisers.” 

His company’s exclusive dealer selling policy, said Mr. 
Moe, had been sufficiently successful to warrant its en- 
largement. It eliminated price competition on the com- 
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IGHTING equipment manu- 

facturers have made prog- 
ress in using production cost 
analysis, but many, in_ the 
words of an A. L. E. A. con- 
vention speaker, have been en- 
joying the doubtful luxury of 
sustaining staggering distribu- 
tion losses without even ques- 

tioning them 











pany’s lines among several dealers in the same locality. 
Salesmen had fewer calls to make, and more sales could 
be made through a single authorized dealer than through 
a half dozen under the old plan. 

Mr. Moe made the interesting point that his company in- 
structed its salesmen that the real value of a fixture was 
its cost delivered, not its wholesale cost. 

Granville P. Rogers, managing director of the A. L. E. A., 
reported that its collection department had already col- 
lected $213,153, or more than 60 per cent of the claims 
filed by manufacturing members, and at no cost to them. 
In the two months of its existence the protective service de- 
partment had answered 537 out of 646 requests for special 
credit information. This service is free to members, as is 
also the service of the arbitration department, which has 
received 68 complaints of design copying and patent in- 
fringement, settled 48 without publicity, 13 having been 
withdrawn and seven being in process of settlement. 

These services, together with the publicity, material ex- 
change, sales promotional and other departments, are being 
emphasized in the association’s drive to increase its 212 
membership to 775 by Jan. 1, so that the annual budget of 
$54,000 may be met without a deficit. 

The next national lighting equipment exhibition spon- 
sored by the A. L. E. A. will be held the latter part of 
next January at a place yet to be chosen. 

Although the exhibition in Chicago last June set a pace 
for lighting equipment manufacturers by proving that the 
day of the cheap fixture is past, results indicated that the 
summer months are not as favorable to exhibition pur- 
poses as January. 


Seek to Eliminate Waste 


wr. association committee is preparing standard specifi- 
e cations for the use of architects in connection with 
lighting equipment. The objective is to eliminate the waste 
and impractical requirements that are now prevalent because 
of the lack of knowledge of proper standards of practice. 

Three representatives of the A. L. E. A. are working 
with a committee appointed by the Lamp Receptacle and 
Socket Section of the National Electric Manufacturers 
Association to draw up standard specifications and stand- 
ards of practice in connection with wiring devices as now 
utilized by lighting equipment manufacturers. The objec- 
tive of this activity is to bring about economies for fixture 
and wiring device manufacturers. 

The group of lighting equipment manufacturers selling 
through wholesalers, organized some time ago, selected as 
chairman Leroy L. Reading, sales manager, electrical de- 

(Continued on page 72) 
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easuring Instruments 


kK! ECTRICAL measuring mstruments such as wattmeters, voltmeters, and 













4 ammeters, if they are to register correctly, must be constructed with the 
utmost accuracy. In the Roller-Smith plant at Bethlehem, Pa., every precau 
tion is taken to insure that all parts are made exactly right, and these accurate 


production methods are very carefully checked by the most rigid tests. How 
this is done is shown on the following 
pages, and it is through the courtesy of 
the Roller-Simith Company that Exec- 
TRICAL MANUFACTURING ts permitted 
to publish these views and descrip- 
tions of its manufacturing and 
inspection methods 
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HE production of ctrical 


measuring instruments and 


circuit. breakers require the use 
of hundreds of different kinds of 
tools, dies, and gages, many ef 
which are extremely complicated. 
These are all manufactured in the 


department shown in > nec | 
low. This, howe? er: 

very small part of the exi 
machine tool equipment required 





for this work, and, in) addttron, 
there ts a large tool store room, 
The operators shown m the view 
at the lower right are assembling 
some of the moving units of direct 
current measuring imstruments, 
Such operations are extremely ex 
acting, to insure proper function 
ing of the unit, to the end that the 
instrument will register correctly 
m service. Practically all assem 
bly operations in the Roller-Smith 
plant are performed in this manner 














addition to measuring m 
struments and the large 
pes of circuit. breakers, the 
Roller-Smith Company als 
a sm circuit breaker, 
workman above ts as 
smaller dez Wes 

racks du 
assembl) 
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producti 


i i, 
ral raw’ 

Performa 
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” saa HER prod- 
« uct of the Roller- 
Smith Company is an 
instrument for testing 
honds on electric rail- 
way tracks. The man 
above is shown test 

ing one of the contact 
bars which is applied 
to the rail during the 
operation oy testy 
the bond. Every con 

tact bar ts actually 
tested on a_ standard 
T rail before the de- 
vice is shipped. Punch 
presses play an wm 

portant part m_ the 
production of — elec 

trical measuring in 

struments and circuit 
breakers, and the viex 
at the right shows a 
small section of the 
punch press depart- 
ment. All the punches 
and dies used in this 
section are made in 
the Roller-Smith tool 


room 


"WHE history of the 

thirty-eight years 
Company was formed 
Company was formed 
control of the Whitne) 
consolidation, bringing 



























YHE operatlo: above 


is employed for 


rewels used as bearings 


the shafts that 


Spect to sise and contour 








Roller-Smith Company 


when the Whitne) 


Company and D. Smith entered thi 


of the Switchboard Equipment Company, 
Subsequently the watt-hour mete) 
Veter Company of Indianapolis and 


of the Wagner Electric 
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A Vital Problem 


Solved with 


Silver Solder 


E illustrate a new electric household water heater, now being 
successfully produced and marketed by a Milwaukee concern. 





ms (9 82, 2. @ I 
PAS °F UN ONE 


ne 
a! 
Mah, 
1 Withinnn, 


“Handy” Silver Solder came to the rescue after this company had 
spent much time and money trying to overcome leaky joints caused 
by sudden and unequal expansion due to the rapid heating from the 
electric unit inside the housing. 

One welding company after another to whom the problem was 


submitted had to acknowledge defeat, whether using various formulas 
of hard solders or autogenous welding. Threading was also tried, 


unsatisfactorily. 


YUL eg Up 


dl 
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Now that “Handy” Silver Solder is used there are no more leaks 
or failures. And they are now working with a known and 


constant resistance-value at the binding posts. 
“Handy” Silver Solder combines strength with malleability 
to such a marked degree that it meets perfectly the difficult 


jun] 


erniny 


Mi 








thermostatic and electrical conditions presented by this heater. 
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HANDY & HARMAN 


General Offices—57 William St., New York, N. Y. 
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Plants 


Bridgeton, Conn.: Providence. 
R. I.: Fulton and Gold Sts. 
New York, N. Y. 
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Handy Solders 


are supplied in sheets, 


strips, wire and filings. 


Tse 


Our “Handy Book of Sil- 
ver Solder” will interest 


‘| nt ie 





you. Send for your copy. 
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Bar-Type Ribohm is 
the trade name of a 





formed into a ““U” shape for structural strength. 

The resistive element has a practically zero 
temperature coefficient of resistivity, dues not 
suffer from “fatigue” under vibration, and has 
a uniform cross section with resultant uniform tem- 
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perature rise over the 
entire resistive element. 
Bar-Type Ribohm is continuous from terminal 
to terminal. Contact resistance is eliminated. 
Where bends occur, a special cross section 
prevents stresses in both the resistor and supports. 

Weight for weight, Bar—Type Ribohm dissi- 
pates more energy than any other resistor. It is light, 
rigid, strong, and simple in construction and in use. 





RIBOHM-A Heavy Duty Resistor 


ONSIDER the economies of Ribohm 
* used in place of weighty or bulky 
or fragile resistors which are still 
sometimes specified for heavy duty 
work. 


Where Ribohm Resistors are used, the 
saving in cost of handling, shipping, 
and installing is great. 


The least possible weight is used. 


The bulk of the entire assembly is re- 
duced. Ribohm is the lightest of all 
resistive elements and it dissipates 
more energy continuously than any 
other resistor of equivalent weight. 


Ribohm is strong structurally. Ward 
Leonard recommends it for use in in- 
stallations where there is the possi- 
bility of mechanical shock and ex- 
cessive vibration. 


‘Bar-Type Ribohm Resistors may 
be mounted in groups containing 
any number of units. The illus- 
tration shows four Resistors, each 
mounted in a skeleton frame. 
€xtra termimals are provided on 


each turn for taps. 


WARD LEONARD ELECTRIC CO. 


MOUNT VERNON, N.Y. 


Ribohm Resistors can be used eco- 
nomically wherever heavy currents are 
controlled by resistance. During the 
past seven years, Ribohm has been 
tested by actual service in all major 
fields of heavy duty resistor applica- 
tion. 


The results of these tests, and their in- 
terpretation as applied to specific con- 
trol problems, are available without 
obligation. 


Your engineering department will 
find ours ready to give the fullest co- 
operation to determine the best appli- 
cation of Ribohm to your heavy duty 
resistor. 
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Before Entering the Export Business 


Study HK oreign V\ arkets 


For the electrical manufacturer who proposes to 
enter the export business there are many important 
factors that must be very carefully considered 


Lucy A. GOLDSMITH 


HAT this is an electrical 
age in the United States 


we all know, but how 
many of us realize the tre- established the 
mendous electrical development 
that has taken place all over the 
: > markets. 
world? 


It will, perhaps, be of interest 
to learn that there are at least 
thirty million homes electrically 
equipped outside of the United 
States; and, as is well known, 
this is practically double the 
number in this country. Furthermore, this estimated num- 
ber of thirty million is probably conservative as it does not 
include estimates from various foreign countries which 
cannot be accurately obtained. 

Many persons do not realize that this country is not the 
largest per capita consumer of electric current in the world 
but ranks fourth. Norway heads the list, followed by 
Canada, then Switzerland, and after that the United States, 
having only a little more than half the consumption of 
kilowatt hours per capita of Switzerland. 

So, before attempting to analyze the export market it is 
well to look over a map carefully and plan our “selling 
trip” around the world economically and effectively. 

Are we getting our proportionate share of these world 
markets for electrical equipment devices, and if not, what 
factors must be considered 
before we can bring about r 
this desired result? — Ba 

This country is protected J 
by tariff and for many elec- : 


Miss Goldsmith is a foreign trade consultant and 
export trade analyst of the Goldsmith-Shore Com- 
pany of New York, and was formerly export man- 
ager of the Aeolian Company of New York. She 
Goldsmith-Shore 
foreign trade consultants in 1924 and is a con- 
tributor to trade and technical journals on foreign 
Miss Goldsmith is one of the advisers of 
the National Foreign Trade Council and a member : 
of the Export Managers’ Club of New York and To 
the League of Advertising Women of New York. 


HE first thing a manufacturer of elec- 
trical household equipment should 
think about when he starts an export sales 


laid out. In this way it is pos- 
sible to enter every country as a 
logical development from the pre- 
vious one, making each one an 
important wedge in the founda- 
tion for future world’s sales dis- 
tribution. 

my mind there are three 
ways of balancing markets. They 
are: seasonal balancing of sales; 
balancing of credit risks, and bal- 
ancing of markets in relation to 
commodities. 

Seasonal balancing of sales is really so obvious that it is 
hardly necessary to comment upon it at length. Most 
people will agree that it certainly should be extremely ad- 
vantageous for products such as electrical fans to have an 
export business. They reach their high sales mark in the 
summer months and through the development of export 
business they can have an all-year-round season. When it 
is summer here it is winter in Australia and the Argentine 
and vice versa, and your factory could be kept busy during 
the slack season. 

Another phase of export balancing of markets is in 
credits. Credit terms vary in different parts of the world. 
If one has a diversified sales distribution in various coun- 
tries his credit terms differ in accordance with the customs 
of the country or the trade. 


Company as 


HHANNSSUTNNATH TTT INNA ut 


This means that some pay 


cash against documents 
% upon receipt of the goods 


others 60, 90 or 120 days 
against documents, while 
still others (very rarely to- 


ee ety MOLLE NEP, 


trical products foreign com- campaign is, ‘Where are my markets?’ day) may open letters of 
petition in this market is ' ‘What is my competition?’ ‘Is my product credit in New York. 

barred. However, as soon : salable in those markets and where can I Latin America differs 
as we leave these shores | find them?’ ” from the Far East in her 
this is not the case. We SS - system of credits and pay 


then have to join in the 
rough-and-tumble, give-and-take of the best man wins in 
relation to world competition. 

The first thing a manufacturer of electrical household 
equipment should think about when he starts out on an 
export sales campaign is, “Where are my markets?” “What 
is my competition?” “Is my product salable in those mar- 
kets and where can I find them?” 

Markets vary for different products, goes without say- 
ing. For any product, however, it is of the utmost im- 
portance in starting an export business to lay out in ad- 
vance a balancing of markets. By this | mean that even 
from the very beginning balanced selling areas should be 


Electrical Manufacturing, March, 1929 





ments, and almost every 
European country has its own special terms for various 
trades. Further, if you are selling at 60 days sight against 
documents in Cuba this draft will fall due for payment in 
New York very much sooner than the same 60 day sight 
going to Argentina or South Africa. Therefore, your export 
sales should be so planned that these differing credit condi- 
tions are taken into account and the business spread over a 
greater number of countries, so arranged geographically that 
your money reaches you at well spaced intervals. In this 
manner your capital investment for export sales can be held 
down and regulated. Export credits can, of course, be 
insured against loss if so desired. 
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Balancing export markets in relation to commodities is to 
my mind one of the most important phases of planning ex- 
port sales distribution. It is only possible to develop ex- 
port sales channels in this manner if you are able to do 
so from the beginning. Otherwise you may just happen 
to go into various countries for some reason or other and 
find yourself selling into just those territories which are 
dependent upon the same basic commodity for their pur- 
chasing power. As an example, let us take Brazil and 


tf: Commodity movements must be carefully 
watched in relation to export sales, for 
foreign countries have their fundamental pur- 
chasing power based upon sectional com- 
modities and draft renewals will continue 


Colombia. In both countries their prosperity or purchas- 
ing power 1s practically dependent on coffee and its prices 
in world markets. If coffee goes down in value the pur- 
chasing power of Brazil and Colombia are so much de- 
creased that if they do not curtail their own importations, 
manufacturers selling to them must, of necessity, do so 
hy watching their credits very closely and do not urge 
their Brazilian and Colombian customers to buy at such a 
moment. Otherwise they will find themselves with con- 
tinual renewal of drafts on their hands and collections 
difficult. If factors such as these 

are carefully watched in export 

trade we would hear very few 


howls of distress because of over- 66 N electrical 


due collections and the troubles and 
worries of doing business in 
foreign countries. 

Commodity movements must 
therefore be carefully watched in 
relation to export sales, whether 
it is sugar in Cuba, or wool and 
wheat in Australia and Argentina. 
As the two latter countries both 
have their fundamental purchasing 
power based on wool and wheat, | 


education and 


and customs. 


do not advocate going into these hold servants 
two markets simultaneously. If 


you start with Australia and de- 
velop a few other countries and 
then go into the Argentine or vice 
versa, it is, of course, perfectly 
all right. 

That is why I suggest when be- 
ginning an export business that the 
countries should be carefully viewed, not only in relation to 
their own potential possibilities but also on the basis of how 
they fit in with your territorial distribution as it is being 
built up. 

If you will compare what I have just said with regard 
to export sales and commodity movements with similar 
domestic situations you will realize that export business 
is really not different from domestic trade. If you are 
planning domestic sales possibilities in Kansas, California 
or Florida, it is certainly necessary to consider whether 
they have had good crops; no matter if these be wheat or 
citrus fruits. If you follow the trends of basic purchasing 
power in those sections you will know whether business is 
going to be good or poor there for you in the next six 
months. If there is a Mississippi flood you will know that 
the South is going to be affected immediately and if you 
are a wise business executive you make your plans ac- 
cordingly. The same principle enters into the factors 
governing export sales. 

From the foregoing you will have realized that in search- 
ing for additional markets by going into foreign countries, 
it is really not a hazardous undertaking if properly planned. 
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vices the crux of the whole 
matter lies in purchasing power, 
the directing of 
sales appeal to the local require- 
ments. Social habits are impor- 
tant to study as well as manners : 
Do not make the Therefore, considerable competi- 
mistake of approaching the con- 
sumer with labor-saving argu- 
ments in a country where house- 
are cheap and 
numerous. There is always a 
way to make an appeal on an- 
other basis. If you cannot reach methods. Efficient service de- 
them in one way it is generally 
possible to do so in another” 
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It is merely a matter of ordinary business procedure and 
common sense. If your product is exportable there is no 
reason why you should not be getting your share of busi- 
ness to be obtained in foreign markets. The process is 
relatively very simple and if we know where these mar- 
kets are, it is quite easy to go after them. Other people are 
doing so and getting their fair share of sales and profits. 
Let us consider a specific product in a very brief fashion, 
such as vacuum cleaners. Obviously the countries which 
will yield the largest returns in the shortest time are those 
where labor is comparatively high. Conversely, if labor is 
very cheap the market will be limited. Climatic conditions 
also have to be taken into consideration, as for instance, 
vacuum cleaners will not be in great demand in tropical 
countries where tiled floors are the order of the day and 
rugs and draperies are conspicuous by their absence. 
Australia is an excellent potential market for vacuum 
cleaners. Labor-saving devices are welcomed here as labor 
is high, and, miracle of miracles, there is no duty on vacuum 
cleaners in Australia. However, that does not say that 
the millennium has arrived. Other countries are on the 
job, too; our international competitors are not asleep. While 
American vacuum cleaners are popular in Australia, 
Sweden is a very strong competitor. In fact one vacuum 
cleaner of Swedish manufacture is the leader in some 
Australian sections. Their sales methods are as up-to-date 
and as modern as ours. A large amount of local advertis 
ing is being ably handled under the 
supervision of a direct factory rep- 
resentative, and the trade name of 
the cleaner is very well and favor- 
ably known to local householders. 
There are also several cheap Ger- 
man makes of vacuum cleaners on 
the market in Australia and these 
cost only about half the price of 
the American and Swedish makes. 


household de- 


tion ensues. The instalment plan 
is in use and about 5 per cent of 
the purchase price is the custo- 
mary down payment. American 
methods of merchandising are em- 
ployed, such as house - to - house 
canvassers, and also direct mail 


partments are maintained and a 
financing plan is offered to cus- 
tomers. 

New Zealand is another market 
which is very. favorable for 
vacuum cleaners and other types of household equipment. 
In the Argentine, vacuum cleaners are coming into 
use slowly. There is no reason why this market can- 
not be developed if gone after vigorously. Be prepared 
for strenuous competition, as the Argentine is always a 
hard market in which to make any initial headway. This 
is mainly due to the fact that manufacturers from every 
country send their best salesmen there, and the local mer 
chants are extremely keen buyers, and not particularly 
favorable to American goods. At the present time espe- 


q Fundamentally our own sales methods 
{| may be adopted, provided there is no 
conflict with local mannerisms. Conflicting 
methods can be altered slightly to coincide 
with customs and conditions 


cially, the Argentinians feel that this country is discrimi- 
nating against them, due to our tariff restrictions on their 
refrigerated meat. 

Then various countries in Latin America point to an- 
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Electrical 


other field that should be looked to as growing and future 


markets. The sales methods employed will be different 
from those in England and Australia but fundamentally 
our own sales methods can be adapted, provided we do 
not run counter to any local conditions and customs, and 
these must be studied before you go into the market. | 
would venture into nearby Latin American markets such 
as Cuba and Mexico even though they may not be the 
biggest field for future expansion. It gives you an op- 
portunity, however, to try out your products and sales 
procedure in a Spanish-speaking country. If you require 
catalogs or leaflets, or advertising, it will be a testing 
ground to show you how to develop your sales appeal for 
the Latin temperament and in the Spanish language. 

Electric fans are naturally popular in warm countries; 
India being a very good market, although at the presen‘ 
time the United States has not as great a foothold as she 
should have. Price is a governing factor. American firms 
which have direct representations are able to secure a 
good quantity of the business. In other words, the 
mand is there and it needs to be gone after. The 
way to handle this market unless you have a very 
established export department, might be to give your 
resentation to manufacturers’ representatives 
cializing in India and the Far East. There are some ex- 
cellent houses here in New York having their own branches 
in Bombay and Calcutta and traveling representatives 
throughout India who should be able to give a manufac- 
turer excellent sales representation in India. 

The Philippines are also an excellent market for elec- 
tric fans and one which should offer little difficulty to the 
American manufacturer, for as an American 
there are no duties and he has the jump on his European 
competitors. 

Flashlights, of 


de- 
best 
well 
rep 


some spe 


possession 


course, do not require the otherwise 
essential factor of electrical current and therefore can be 
sold in practically every country in the world. An aver 
age yearly export business in this product is shipped from 
the United States amounting to approximately two and 
one-half million dollars. Flashlight batteries are shipped to 
the value of slightly under two and one-half millions. 
Other batteries of the storage and primary types are also 
big sellers in the export fields, amounting annually to an- 
other $6,000,000. 

Radio and radio apparatus is too complete a subject in 
itself to be covered in a general article of this kind. Suffice 
it to say that the last figures show a total of over $9,000,000 
in annual exports, with every prospect for increase along 
this line. 


rl The exporting manufacturer of electrical 
{ equipment should follow closely and work 
in constant cooperation with foreign power 
plants and central stations, particularly 
American-owned plants 


In relation to adapting our domestic sales methods wher- 
ever possible, it might be in order at this time to say 
a word here regarding the absolute necessity of the ex- 
porting manufacturer of electrical equipment following 
closely and working in constant cooperation with the elec- 
tric power plants and central stations in all parts of the 
world. 

This is particularly essential where they have the ad- 
vantage of securing the cooperation of American or par- 
tially American-owned power plants in foreign countries. 
It is interesting to note the development along the lines 
of American ownership of this class of public utility which 
has recently occurred within the last four or five years in 
the various countries of Latin America. And do not for- 
get this, the increased sale of electrical appliances is also 
of just as much importance to the public utility companies. 
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An Outline of a Preliminary Analysis 
for Developing Export Trade 


(1) Is the product exportable? 
(2) What percentages of production will be avail- 
able or desired for export sales? 
(3) What advantages will accrue from export 
sales P 


(4) How do price policy and costs compare with 
competitive products in world markets? 
That is, not only American products, but 
European or those of local manufacture in 
the countries to be sold. 

(5) Select territories on which to concentrate at 
the beginning. 

(6) Check up on methods of sales procedure in 
general use for export in the specific indus- 
try under analysis. 

(7) Estimate sales quotas for introductory period. 

(8) Estimate initial expenditure. 

(9) Estimate and budget necessary capital invest- 
ment or capital absorption. 

(10) Decide whether it is more advantageous and 


economical to handle export sales direct 
through company’s own organization, or to 
promote sales through other methods; such 
as: 

(a) Combination export managers. 

(b) Webb-Pomerene organizations. 

(c) Manufacturers’ agents. 

(d) Export commission houses. 





[f they cannot he!p to educate the public to the use of more 
and more electrical devices in the home they cannot hope 
to increase their “load” sufficiently to make it profitable 
enough to reduce their rates in the endeavor to induce 
the consumer to more electric current. So it goes 
in a circle: power plant, manufacturer, consumer, dealer 

Speaking of dealers, another point of extreme impor 
tance is to educate your dealers and distributors or direct 
factory representative as the case may be, to understand 
the necessity of close cooperation with the local electric 
light and power plant. I have heard of cases where the 
dealers and local distributors of an unprogressive type have 
actually tried to block the efforts of the power company 
in educating the public to use more electrical appliances. 

Sales quotas depend on so many factors—it is usually 
quite impractical to generalize about them. I do most em- 
phatically consider them of value as an aim to shoot at. 
I have always found it advantageous to use them. They 
should not be considered on the hard and fast 
rules which must be maintained but rather a flexible guide 
which can be adjusted as unforseen conditions arise. 

In electrical household devices the crux of the whole 
matter lies in purchasing power, education and directing 
your sales appeal to the local requirements, personal tastes, 
and traditions of the people. Social habits are important 
to study as well as the manners and customs. Do not 
make the mistake of advertising or approaching the con- 


use 


basis of 


sumer with a labor-saving argument in a country where 


household servants are cheap and numerous. There is 


always a way to make the appeal on another basis. All it 
requires is a little study, attention and investigation. Fur- 


thermore, human nature is more or less the same the world 
over. If you cannot reach them in one way it is generally 
possible to do so in another. But local traditions and habits 
must not be roughly trodden upon. 

To determine any sales policy for export distribution it 
is necessary to evolve a regular formula. Before tackling 
any sales problem ask yourself the above questions. 


: 
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In the use of materials handling equipment there 
are many savings to be realized that cannot always 
be computed as having an actual monetary value 


By C. B. CROCKETT 


The Society for Electrical Development, Inc. 


¥ T has long been recognized in scientific circles that 


accurate measurements, combined with a terminology 

which was invariable and always clearly understood, 
contributed largely to the success with which scientific data, 
secured under one set of conditions, may be applied to 
another radically different situation. Materials handling and 
the choice of materials handling equipment has not yet 
arrived at what might be called a truly scientific stage. A 
plant executive confronted with a problem in materials 
handling does not have available scientific records which 
would be comparable in his own situation. He has rather 
to depend upon his judgment and knowledge of those factors 
which are to influence the savings which he may effect 
through mechanical handling. The purpose of this article 
is therefore to acquaint an executive with those factors 
which have influence in the operating cost of electric indus- 
trial trucks and in the savings resulting from their use. 

Investment in materials handling must yield an adequate 
return. At the same time, this return 
cannot always be measured accurately 
in dollars and cents, and the intangible 
benefits may or may not be of greater 
importance than the actual dollar sav- 
ing effected by the elimination of hand 
movement. Net profits from the in- 
stallation of handling equipment are, 
of course, the difference between the 
total saving realized and the cost of 
operation. We may, therefore, first ex 
amine the operating costs, both direct 
and indirect, of electric industrial trucks 
and then treat with the savings effected 
thereby. 

The costs of operation naturally di- 
vide themselves into the fixed charges 
and the operating charges, the distinc- 
tion being that the fixed charges are not 
proportional to the amount of use made 
of the equipment and continue whether 
the equipment is idle or in operation 
The operating charges are, in general, 
proportional to the hours of use made of 
the equipment. Equipment of the na- 
ture of industrial trucks has 
comparatively high fixed charges, but 
long life and dependability result in a 
low operating cost per year. Records 
from several hundred plants show that 
the average depreciation of the truck 
amounts to about $300 vearly; depre- 
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ciation of battery running less than $200 per year with a 
small charge of $15 per year depreciation on charging equip- 
ment. Other fixed charges in the form of interest, insur- 
ance and storage charges may be figured at a maximum of 
$235 per year. These figures apply to single truck installa- 
tions and are considerably decreased where a larger number 
of trucks are employed. We may conservatively say, there- 
fore, that the fixed charges on equipment of this kind will 
amount, at a maximum, to approximately $750 yearly. 
The operating costs fall under two main headings—the 
cost of power to charge the battery and the expense in- 
curred in material and labor for maintenance and repairs. 
The power consumption of the average truck is less than 
7500 kw-h. per year, and although many plants with whole- 
sale power rates pay less than 1%c. per kw-h., we may 
take a rate of 3c. as being a conservative estimate, the 
power cost being approximately $225. Maintenance and 
repairs amount to very little for the first three or four years 





In many manufacturing plants storage capacity is frequently overtaxed to meet ever- 
increasing production demands. 
the use of lift trucks and platform skids ample storage space was provided for the product 


Such was the case in the plant shown above, yet by 
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of the life of the truck. If, however, 
we consider these expenses as an aver- 
age for nine or ten years of life, we 
find that $275 per year will adequately 
provide for the maintenance necessary 
to keep the truck in excellent operating 
condition. Our operating charges, 
therefore, amount to approximately 
$300 per year, which, when added to 
$750 fixed charges, provide a total cost 
of $1,050 yearly, or something aboui 
45c. an hour. 

\s 45c. an hour is the approximate 
wage for a laborer, we can draw the 
general conclusion that, as an _ oper- 
ator’s wage is 50c. per hour and the 
cost of a truck is a little less, it is an 
economical investment to supply a truck 
to perform a handling operation for 
which three men are at present em 
ployed. If these three men are re- 
placed by an industrial truck with one 
operator, the saving in direct handling 
costs will amount to 33% per cent. 

The following specific examples of 
operating costs are given to show the 
variations which occur in actual opera- 


P P 
perating (osts 
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tion. These figures were provided from the operating data 
of the several plants and, of course, may have been kept 
by different methods and the work performed by the truck 


will vary in each instance. 


A foundry, operating 24 electric trucks, found the aver- 


age yearly cost per truck to be as follows: 
a ren eer ere eT 
Battery depreciation.............0.6.. 
Charging equipment depreciation...... 
Interest on investment................ 
POWES 26. IC POF RW ied eck ise i ws 
Repair and maintenance—labor........ 
Repair and maintenance—material...... 
Oil and grease....... Bre ee oe de che ce 


Annual equipment cost............ 


Another example is that of a truck operating in a steel 
plant where the operating conditions were very severe, re- 
sulting in high charges for labor and repairs. 
ever, were offset by the fact that power was provided as a 
by-product of the main operation and was therefore very 


inexpensive for truck operation. 


Ee eR ORE Coe ie Cnr y 
Laer al POPOINS. ..6 sisi cccet Vices 
Tee Geeta 0 voces ee scaenuwns 


si ice, 97.00 
iain 15.00 
ee 119.00 
oes 50.00 
Petes 81.00 
Pre Pe 138.00 
Ke aa 6.00 


.....- 9641.00 


These, how- 


jpakes $ 36.00 


300.00 
180.00 


Battery and charging equipment depreciation. . 192.00 


Annual equipment cost........... 
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Total costs for truck operation will be influenced by the 


was placed in service, machines 
had to be shut down twice as often as the 
are now, with the result that the truck paid 
for itself in a short time and factory output 
was increased proportionately 








rERE is an example in which monetary 
savings were realized through the ws 
of materials handling equipment. Before 
truck 










conditions under which the truck is operating, and the fol- 
lowing factors are suggested as a guide to the executive who 
is considering the possible performance of mobile equipment 


Factors Influencing Operating Costs : 

. Length of haul 

. Amount of material to be handled 

. Condition of floors and runways 

. Number and severity of ramps 

. Continuity of the handling operation 

. Breakability of goods handled 

. Labor conditions in the territory 

. Range of use for which the equipment may be em 
ployed 


SIO uni & WD = 
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George F. Swain, past-president of the American Society 
of Civil Engineers, has often been quoted as saying that 
a most common fault of the engineer is the carrying out of 
computations to a greater degree of accuracy than was war 
ranted by the data from which these computations were 
made. Nowhere is this statement more applicable than 
in the field of materials handling, as the deciding factors 
in the purchase of such equipment are often those im 
possible to estimate in dollars and cents. 

Conditions may exist within the plant which determin 
the choice of the equipment regardless of the direct labor 
savings. An example of this is found in the use of an 
industrial truck to handle bundles of wire in a nail mill. 
Prior to the installation of the truck the men tending the 
machine fed 150-Ilb. bundles to the machine as required. 
After the installation of the truck they could not eliminate 
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any of these mien but it was possible to increase the size 
of the bundle to over 300 Ib., which cut the number of times 
it was necessary to charge the machine by one-half and 
the increased production possible each day paid for the 
truck in less than a year. 

At an electrical manufacturing plant the management was 
faced with the problem of increasing their storage ca- 
pacity, but by the purchase of a high lift tiering truck which 
utilized space previously wasted they were able to avoid 
an investment of $25,000 in an additional warehouse. 

\ truck used in handling cotton bales was also employed 
to ram these bales firmly into place, and it was found that 
the same floor space could accommodate one-third more 
cotton due to this method. 

Another plant handling copper billets found that a truck 
could perform the operation but without any saving in 
direct labor costs. The task, however, had been so stren- 
uous that it was impossible to keep men employed on the 
work and the labor turn-over had been excessively high 
In fact, they had found that men would not stay on the 
work more than one month, and if we estimate the cost 
of employing and discharging a man at approximately $25 
we have a net savings of about $900 per year, as three men 
had been used in this operation. 

lhe following possibilities for indirect savings should be 
considered as far as possible in figuring the net return 
secured through the use of electric industrial trucks. These 
are divided into fixed and operating costs for the plant. 

Indirect Fixed Charges Affected by Use of Trucks: 

1. Decrease in interest charges on manufacturing and 
storage facilities 
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2. Decrease in interest charges on inventories 

3. Decrease in insurance charges on the two items above 

4. Adaptability of the system to growth and to changes 
which may be effected in the operating method of 
the plant 

Indirect Operating Charges Affected by Use of Trucks: 

1. Decrease in labor burden and managerial overhead 

2. Decrease in idle hours of production equipment and 
workers 

3. Decrease in charges for goods broken in process 

4. Decrease in hazards to workmen 

5. Decrease in expenditures due to labor turn-over 

6. Increase in general morale 

7. Use of handling equipment as a pace setter 


Offsetting these indirect savings we have the following in- 

direct costs: 
1. Interest on investment in any necessary changes in 

the plant 
2. Value of lost production during these changes 

Industrial electric trucks are now built in capacities from 
14 to 15 tons. The theoretical savings which such equip- 
ment can effect is approximately the wages of 20 men, as 
the equipment can carry from 8 to 10 times the weight 
possible for a man to handle and at approximately 3 times 
the speed. One of the officials of the Westinghouse com- 
pany hazarded an estimate that their fleet of approximately 
80 trucks handled an amount of material which would re- 
quire a force of 1000 men if these operations were per- 
formed manually. We have seen, however, that the direct 
labor saving is not always the governing feature, but due 
to the ease with which the savings 
from this source can be evaluated, it is 
in the majority of cases the basis for 
the decision to purchase equipment of 














wverhead cranes or other han- 
dling devices, trucks such as 
these are invaluable for placing 
punches and dies in the various 
machines. In the view at the 
left two workmen are setting up 
a punch press with the aid of a 
lift truck. No cranes or hoists 


this kind. It is hoped, however, that 
some of the factors mentioned in this 
article will be considered by those ex- 
ecutives who are anxious to derive the 
maximum return possible from the use 
of electric industrial trucks. 

Industrial trucks can be adapted to 


are needed in such cases as this 












permit of their transporting almost any 
kind of material or product and they 
can be operated any place where there 
are suitable floors or roadways; to the 
end that these trucks, of one type or 
another, can be used in _ practically 
every industry. 





i T the right is an example of a case wherein 

it might be out of the question to estimate 
the savings realized from this method of stor- 
ing materials. The stock parts are easily trans- 
ported from the factory, stored and counted, 
for each skid load comprises an inventory unit. 
Also notice the mexpensive storage racks, and 
then at the same time take into consideration 
the valuable floor space that is being conserved 
ahen the skid loads are placed one on top of 
the other, as is done here 
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No. 3 of a Series on Electrical Test- 
ing Instruments and Methods 


Graphic recording instruments of 
both the strip chart and the cir- 
cular chart types are used exten- 
sively in industry for recording 
the performances of all kinds of 


mechanical equipment 


By D. H. BRAYMER 


Consulting Engineering Editor 


ELECTRICAL MANUFACTURING 


J N the first of this series of articles the necessity for 
? the use of electrical testing and measuring instruments 
was outlined, with an explanation of their application 
and construction. The second article treated primarily with 
the use of graphic recording instruments and the discussion 
begun in this article is carried out in the following, which 
explains more in detail some of the applications of graphic 
recording instruments and the results that may be obtained 
from their use. 

Service and Production meters are 
used for recording machine operations, elapsed time, and for 
They have been used to secure informa- 
difficult to obtain in the 


Recorders —These 


graphic counting. 
tion that 
following 


A large 


would otherwise be 


tests. 


department store operating a fleet of delivery 





graphic 


An Esterline-Angus recording instrument of the port- 

able type. Notice the compact construction, the clear view of 

the strip type chart and the fact that all connections can be easily 
made from the outside 
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trucks makes a test on every driver making application for 
employment, in order to determine the quickness and ac- 
curacy of his actions and his ability to get through crowded 
trafic with minimum damage to his vehicle. A standard 
delivery truck is wired so that each operation the driver 
performs will close an electric circut through one of the 
pen elements of a fourteen-pen Esterline-Angus time re- 
corder. Likewise a series of electric signals, placed on the 
wall in front of the driver, are wired so that when a signal 

lighted a pen of the time recorder is moved. The ap- 
plicant is seated at the wheel of the truck and told to obey, 
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This is a section of a record taken on seven hand screw machines. 

Each line on the chart indicates the completion of a finished part. 

From these the rate of production and the uniformity of the 

operation of each machine may be easily determined and cor- 
rections made when needed 


as quickly as possible, the signals as they are flashed on. 
By this means a record is made on the chart of the exact 
time, in fractions of a second, of the time required by the 
operator from the flashing of the signal to the execution of 
the necessary operations to comply with it. 

The speed and accuracy of the reactions of the human 
mind vary widely in different individuals and these tests 
show conclusively that previous to the installation of the 
testing equipment, many drivers were being employed whose 
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reactions were so slow and so inaccurate as to make it 
almost certain that they would not make satisfactory drivers. 
Delivery trucks are too expensive to smash up in the proc- 
ess of determining the qualifications of the men who are 
to handle them. Similar test records for airplane pilots 
are also made by these instruments. 

In hospitals these instruments have been installed so that, 
when a patient rings for a nurse or an attendant, the in- 


Hoisting 


ingot 

Pit crane hoist 
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The two charts on this page show how electrical men use graphic 

meters to aid them in locating and correcting trouble with equip- 

ment. The chart above, which is a center zero chart, so that 

values must be read from the center line, was taken while there 
was trouble with a hoist 


strument records the time which elapses until the call is 
answered, which record is of vital interest to the depart- 
ment having supervision of these attendants. 

These instruments are also used in conjunction with a 
weather vane having contacts wired to the instrument so as 
to record the direction of wind at any time during the 
day and night and for a continuous period of time. Tele- 
phone companies make use of this type of instrument on 
trunk line circuits to determine accurately the loading on 
these trunk lines at all hours of the day. They are also 
used for checking the length of conversation on party lines. 
Customer complaints are frequently eliminated by these 
records. 

In the operation of elevators for passenger service in 
large buildings where these elevators must follow a closely 
regulated schedule, these time recorders provide not only a 
check on the operators but make it possible to revise 
schedules as conditions require. These time recorders can be 
wired so that they will indicate the number of stops up 
and down for each elevator and the duration of these stops. 
They will also show when each particular signal button 
is pressed and the length of time passengers wait before 
being picked up. In addition the meter can be so con- 
nected into the circuits to show which elevator answers a call 
on a certain floor and whether the first or any elevator 
passed by the signal. These records not only show the ef- 
fectiveness of the schedule and the speed and accuracy of 
the operators in observing them but can also be made 
to show how control equipment for elevator operation 
operates such as the speed of closing of elevator contactors 
and the like. 

In industrial work records of productive work from ma- 
chines operating singly or in groups are vital elements 
to cost keeping records. These time recorders can be used 
for this purpose to indicate starting and stopping of 
machines and the length of time they are doing productive 
work. In this connection graphic wattmeters are also used 
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in obtaining records of productive work, since these watt- 
meter records show in addition to the information furnished 
by time recorders the amount of power taken by a machine 
for a particular operation, and thus make possible the 
power cost record as an element of the total production cost 
in manufacturing operations. 

The time recorder mechanism consists of a series of 
writing pens each operated by a small electro-magnet. When 
an electro-magnet is energized, it moves the pen which it 
operates so that it draws a short line on the chart. The 
instrument is operated by connecting it to a source of cur- 
rent through contacts which are opened and closed by the 
operations it is desired to record. Standard recording ele- 
ments having five, ten or twenty pens can be placed in a 
single meter, so that a record of as many as twenty dif- 
ferent operations can be made on one chart. Twin type 
cases will accommodate as many as forty pens. Owing to 
the tendency of alternating current magnets to vibrate, 
the pen tube is not fastened to the meter element. The tube 
is passed through a loop at the end of the driving element 
so that any vibration of the mechanism is not transmitted to 
the pen. 


In the operation of condensers graphic recording 
charts are valuable to show the operation condition 
of the equipment at all times 


Fes biasieegpe can be secured to operate on direct or 
alternating current, at voltages ranging from 6 volts to 
750 volts. The operation of the pens is exceedingly rapid, 
each pen being capable of recording distinctly as many as 
five operations per second. The record charts used in these 
recorders as made by the Esterline-Angus Co. have rec- 
tangular coordinates which make the pen tubes all of the 
same length and places the pens in a straight line across 
the chart. Charts are 6 inches wide and 90 ft. long 
and can be furnished printed for chart speeds of either, 
3/4, 1%, 3, 6 and 12 in. per hr. Three types of chart 
drives can be obtained, namely spring-wound, electrically 
operated and motor driven clocks, the spring-wound clocks 
being mostly used. An attachment is also available which 
provides the same chart speeds per minute as indicated 
above per hour. The electrically driven clocks are of the 
impulse type adapted for use on standard impulse time- 
‘keeping systems. Motor driven charts are used for espe- 
cially high speed operations. 
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This chart and the one above are good examples of the prac- 

tical use of graphic recording instruments in the maintenance 

and operation of hoists. In this case the chart above indicated 

trouble with the equipment, while this chart shows conditions 
after repairs had been made 
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Condenser Recorders—This graphic meter is used to 
furnish a record of the contamination of the condensate 
from a surface condenser installed in a power station, due 
to either leakage of the cooling water or to priming of the 
boilers. If cooling water used with surface condensers is 
pure and soft, a considerable amount may be permitted 
to find its way into the condensate without doing serious 
damage, but there are a large number of plants using 
cooling water of such a nature that a very small percentage 
in the condensate becomes a serious matter and causes in- 
jury to engines and turbines. 

With this meter a sturdy electrode is used which furnishes 
one resistance element of the meter. The meter itself is 
essentially an ohmmeter having a dynamometer element. 
It registers the resistance of a column of the condensate 
between the electrodes immersed in the liquid. The meter 
element has two pairs of stationary field coils and two 
movirg coils which are mounted in planes at right angles 
on the staff, carried on jewel bearings. One of the moving 
coils is connected across the line through a fixed resistance 
and the other across the line at the resistance which is to be 
measured. When the resistance to be measured changes, 
the torque produced by the coil with which it is connected 
in series changes proportionally. Since the two moving 
coils are mounted on the same staff which carries the pen. 
the latter will take up a position where the torques produced 
by the reactions between currents in the moving coils and 
their respective magnetic fields are in balance. A trans- 
tormer which is connected in the multiplier case of the 
instrument is interposed between the line and the meter so 
that a grounded connection to the electrode installed in 
the condenser will not cause a ground on the supply circuit. 


Boiler concentration meters are manufactured in 
portable types to record the concentration of salt 
in boilers 


CT” HESE condenser recorders are provided with a scale 

corresponding to 3000 ohms full value so that with the 
standard electrode furnished the reading will be full scale 
when the condensate is pure distilled water. For measuring 
resistances of liquids other than water, the electrode area 
is changed so that the meter can be used with the same 
scale calibration and same record charts. This type of 
meter is furnished in a single chart speed of 1% in. per hr. 
which provides a continuous record for a period of about 
30 days. They are furnished for operation on 110 volts 
and for the frequency for which the meter is calibrated. 
In operation when the meter is used with a condensate 
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This is a reproduction of a section from a condenser meter, 
showing leakage due to bursting of condenser tubes. When the 


condenser was in good condition the record was at the top of 
the chart, but when the leak started, it immediately dropped to 
near the bottom of the strip 
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equal to pure distilled water, the pen records at full scale. 
When the resistance of the condensate is changed by the 
introduction of anything that will change the resistance, 
the pen will move away from the full scale value and indicate 
the time at which leakage occurs and the extent of the con- 
tamination of the water. Priming of boilers is indicated 
by sharp fluctuations of the pen movement extending over 
the period the priming takes place and indicating the fre- 
quency of this action, which makes it possible to locate the 
cause and apply the remedy. 

The condenser recording element can be combined with 
a vacuum recording element in a twin case for switchboard 
mounting so that a very effective unit is possible giving 
full data on the performance of the surface condenser. 

Boiler Concentration Meter—This meter is designed in 
portable form and is used to measure the concentration of 
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In this case priming is not steady and the record on the graphic 

chart shows the variation in the resistance of the condensate 

due to quantities of water being carried over. There are several 

causes of priming that can almost always be stopped if the 
operator knows when it occurs 


salts in boiler water in order to control the time and period 
for the blowing down of boilers. This is an indicating in- 
strument and does not have a clock movement nor use a 
chart. The meter element is an ohmmeter of the induction 
type. Since the resistance of the water depends on the salts 
in solution, a measure of the resistance is an indication of 
the amount of chemical salts in the water. Two meter ele- 
ments are used which tend to move a disc in opposite di- 
rections. A fixed resistance is contained in the case and 
connected in the circuit of one element. The resistance 
to be measured is connected in the circuit of the other ele- 
ment, this resistance being offered by a path through the 
solution to be measured. A measured quantity of this solu- 
tion is placed in a cup section provided on the case of the 
instrument and provides the resistance to be measured. 
The instrument is calibrated so that the point of equilibrium, 
where the disc comes to rest, represents the resistance of 
the circuit through the liquid. This indication is shown by 
a pointer over a calibrated scale corresponding to the 
temperature of the solution measured. Scales are pro- 
vided for different temperatures. This meter is calibrated 
from a sample of boiler water furnished by the user, this 
sample being furnished for the highest concentration it is 
desired to operate the boilers. The resistance range of the 
instrument and the scale provided is then furnished to suit 
the actual conditions of a particular boiler using the water 
of its particular location. This instrument is provided for 
operation on 110 volts, 60 cycles. 

The next section of this article will take up special indi- 
cating instruments used for special testing and for the se- 
curing of information to supplement the readings secured 
by standard indicating instruments. 
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Dependable Repair Service Merits a 
Legitimate Profit 

¢ KPENDABLE electrical repair service carries 

with it an expert knowledge of a wide range of 
electrical devices and usually years of experience. This 
is especially true in connection with motor rewinding, 
and by reason of this fact this kind of service merits a 
compensation that will include a margin of profit suff- 
cient to make it possible to employ skilled workers and 
to provide the necessary apparatus to handle the varying 
nature of rewinding jobs that are encountered. 

To present the average status of rewinding charges 
throughout the country, below which a well equipped 
shop should not be required to lower its standards of 
work in order to make a legitimate profit, ELECTRICAL 
\IANUFACTURING has assisted in the presentation of the 
useful data that appear in an article elsewhere in this 
issue. Among other things, the compilation of average 
rewinding and repair charges plainly indicates too wide 
a spread in the return for the same class of work in 
various sections of the United States. It indicates also 
that if those who are able to get the top of the return 
are doing so because of high-grade work, then those 
who are getting less for the same job are either dipping 
deeply into profits or reducing the quality of the work 
done to make a low price for the work. 

The average charge for the class of work discussed 
further discloses that the old rule of thumb method of 
estimating rewinding costs, namely, one-half the price 
of a new motor plus ten per cent is not a safe method 
to employ at the present time. In fact, when a com- 
plete burn-out of motor windings requires the complete 
replacement of the windings in a general purpose motor, 
and this rewinding job is done with such a knowledge 
of the cause of the burn-out as to provide the needed 
correction, if due to operating environment or service 
conditions, the repaired motor represents a new design 
and the delivery of a special purpose motor which mea- 
sured in terms of service that it renders should equal in 
price to the customer that of a new motor. Between 
this price and the amount that competition may estab- 
lish lies the average return for a high-grade job. It is 
then the work of good selling to bring this price as close 
as possible to its merited level. To this end a careful 
analysis of actual repair costs will go far when high 
grades of material and expert skill are employed in the 
rewinding operation. The data presented in the article 
referred to will not permit the blind application of it 
in all cases but it will aid in establishing the limit between 
profit and a loss on a high-grade rewinding job and in- 
dicate where more detailed cost data are essential to con- 
duct a rewinding business on a basis satisfactory to the 
customer and fair to the owner of the shop who makes 
this service available to him. 


Growing Competition for Chain Stores 


LECTRICAL manufacturers who have been asking 
themselves what part the chain stores will play in 
the future distribution of electrical products should find 
it helpful to read and study an article appearing in the 
Feb. 28, 1929, issue of Printers’ Ink, entitled “How Far 
Can the Chain Store Go?,” by William A. McGarry. 
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After a careful investigation, Mr. McGarry has come 
to the conclusion: that “the chains will get and hold the 
lion’s share of certain standard products, but that before 
and after standardization the chains cannot compete with 
the independent merchant.” 

The comment of a manufacturer interviewed by Mr. 
McGarry provides food for reflection. The manufac- 
turer said, in part: 

“The average chain. store cannot afford to permit a 
manager to remain in charge of one store who is com- 
petent enough to compete with an intelligent and market- 
wise independent merchant. If he has that ability he 
is worth more at headquarters, where it may be applied 
to the whole business. The chain store which fails to 
recognize this loses a good manager to another chain or 
accumulates a competitor across the street. Many suc- 
cessful independents could earn ten or twenty times as 
much money by selling their ability to a chain. But some 
men can not be hired, and this untrammelled group is 
resourceful, energetic, and daring. Its members can 
survive experiment that would ruin a chain system. The 
only way to eliminate the independent is to eliminate 
that type of man.” 


New Kind of Plug Cap Needed 
. one hears it said that the cord is the 


weakest part of an electric appliance. No doubt 
this is true when sub-standard cord is used in connec- 
tion with an approved appliance. But it is not necessarily 
true when standard cord is used with an approved appli- 
ance. Observation has about convinced the editor that 
cords are not so much to blame for the frequent short 
circuits in the use of appliances as the design of attach- 
ment plugs, especially the plug cap. A well-made plug 
cap, especially one with the standard parallel blades, 
usually fits snugly into a convenience outlet, and fre- 
quently it fits tightly. In disconnecting a plug cap from 
an outlet the average woman’s fingers slip off of the 
rounded surface of the cap. It is small wonder there- 
fore that frequent use of an appliance develops the habit 
of jerking out the plug cap by pulling on the cord, 
breaking it down of course more rapidly than the cap 
itself. If the manufacturers of appliance cord could 
persuade the manufacturers of attachment plugs to de- 
sign a plug cap that could be gripped easily by the 
fingers, the cord manufacturers would escape a lot of 
trouble and the appliance user would find it easier to 
remove caps from outlets without damaging the cord. 


Materials Handling Equipment 
io sen as he is with the problems of com- 


petition, distribution, marketing, high labor costs, 
and the ever-increasing prices of materials, it would 
appear that the electrical manufacturer has enough to 
worry about without considering other matters. There 
is another problem, however, and one that in this day of 
mass production may spell the difference between profit 
and loss. 

It is that of deciding how materials, now required in 
such vast quantities, are to be handled through the va- 
rious production operations. Just as machines are re- 
placing the skilled workman so must materials handling 
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equipment, in one form or another, replace manual labor, 
in so far as the latter relates to the transportation of 
materials in industrial plants. 

No manufacturer can hope to achieve success or meet 
present-day active competition unless, in some measure, 
he adopts the means or methods of others who are suc- 
cessful. And, being successful today requires the fullest 
utilization of the best obtainable in workmen, plant, 
equipment, methods and materials. 

Of course, materials handling equipment requires an 
investment, and, like other invested capital, that invested 
in materials handling equipment must yield a fair and 
adequate return. At the same time, this return cannot 
always be measured accurately in dollars and cents, and 
some of the intangible benefits may or may not be of 
greater importance than the actual dollar saving effected 
through the elimination of manual labor and other anti- 
quated methods. 

Net profits from the installation of handling equip- 
ment are, of course, the difference between the total 
saving realized and the cost of operation. All of this 
is more fully explained in an article beginning on page 
48, which has to do with the factors influencing the 
operating costs of electrical industrial trucks in manu- 
facturing plants. 


The Large Potential Spanish Market 


HE Spanish market for American electrical equip- 

ment and appliances is one of the best in the world, 
when it is considered both with respect to the value of 
goods taken each year and the constancy of the quanti- 
ties required. According to the United States Depart- 
ment of Commerce, Spain consumes no small part of the 
total annual exports of this country, as may be seen 
from the fact that during the years 1923 to 1927 exports 
from this country to Spain totaled, respectively, $2,052,- 
124, $1,728,691, $2,416,760, $1,710,989, and $1,809,949. 
Among the items included in these various amounts were 
electrical goods of almost every kind and class. 

American products are regarded with high repute in 
Spain and, despite a well-organized Spanish manufac- 
turing industry and considerable active competition from 
other European manufacturers, American electrical goods 
are generally recognized as standard. Extensive invest- 
ments of American capital in Spanish factories and in- 
dustrial enterprises, as well as utilities, are partly respon- 
sible for this situation. 

Spain has a very extensive program of water power 
development, which has already been started and which 
will add several hundred thousand horsepower to the 
present facilities. Primarily, this program includes four 
hydro-electric developments, electrification of all steam 
railroads, and the construction of a national power line 
that is to interconnect the old and the new hydro-electric 
developments with steam plants in the coal mine centers, 
to form a super-power transmission line all around 
Spain. 

Such developments as these, several of which are well 
under way, with others in the formative state, are bound 
to increase the demands for electrical products. Then, 
inasmuch as 75 per cent of the homes are electrified, 
there should be an increased demand for appliances and 
other devices. But, according to an article appearing 
elsewhere in this issue of ELectRIcCAL MANUFACTURING 
on the possibilities of the Spanish market, there appears 
to be no serious effort on the part of utilities and dealers 
to promote the sale of appliances. Hence, it would seem 
that extensive sales can be developed in Spain for all 
manner of electrical equipment and appliances, if Ameri- 
can manufacturers will exert more effort to promote 
their products in this rich and rapidly expanding 
country. 
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Guesses at Causes of Trouble Often Lead to 


Expensive Cures 

ESS expert knowledge of conditions is required in 
obtaining test data with instruments than in the 
interpretation of the readings obtained. When the com- 
pilation of the test data and the interpretation of the 
results must be done by others than those using the in- 
struments, it is essential that the data supplied shall be 
as complete as possible so as to eliminate guesswork and 

too liberal drawing on accumulated experience. 

To indicate ways of securing test data that will sup- 
plement readings of indicating and graphic instruments, 
there are presented on pages 51-53 in this issue of ELec- 
TRICAL MANUFACTURING some suggestions worthy of 
consideration concerning the use of special testing equip- 
ment. These suggestions should be of particular in- 
terest to those members of a manufacturing organiza- 
tion whose job it is to answer service complaints of 
customers located at distant points. Such complaints 
seldom give a true picture of the conditions because they 
usually convey impressions or guesses at the real causes 
of the difficulty without complete and detailed informa- 
tion with supporting data. To guess therefore at the 
answer to such a complaint may create a costly situation 
for all concerned. 

The use of the suggestions referred to, covering the 
application of special testing instruments and the results 
that can be secured, will aid in a quicker remedy of the 
trouble and at a lower cost than possible by cut and try 
methods based on what may or may not be wrong. 
Besides, by referring the customer to the use of these 
instruments with which he may not be entirely familiar, 
an effective means may be suggested that will enable 
him to check into future troubles and correct them with- 
out the delay and the unsatisfactory results that some- 
times come from long drawn out correspondence. 


Motor Repair Costs 


¢ HE number of electric motor repair shops in this 

country today is legion, yet they continue to spring 
into existence by leaps and bounds. True, more motors 
are in use today than ever before, but is their number 
increasing at such a rapid rate as to supply sufficient 
business for this ever-growing number of motor repair 
shops ? 

Decidedly, it is not. It is not surprising, therefore, 
that many of these smaller shops, as well as some of 
the larger ones, are fighting to keep alive. Not only that, 
but those that are merely existing are cutting seriously 
into the business of the older, and more firmly estab- 
lished organizations. So much so, that the price battle 
which is waging, will, if continued, inevitably hurt some 
of these shops. 

This fight has resolved itself into the old familiar 
practice of price cutting and it will be won by those 
best fitted to carry it on the longest. Many of these 
small shops, as well as the fly-by-night repair men, do 
not know what constitutes a fair price for motor repair 
work. Some of them have very little overhead, which 
permits of their taking in work at almost ruinous prices. 
by doing this they may be helping themselves, for a time, 
but in the long run they are hurting themselves and the 
industry as a whole. 

At any rate, in fairness to themselves and to their 
patrons, who will not deny it, every motor repair shop 
conducting a reputable and reliable business is entitled 
to reasonable prices for its work. For this reason, and in 
order that there may be some mutual understanding as to 
prevailing motor repair prices throughout the country, 
there will be found elsewhere in these pages an article 
that explains how to estimate motor rewinding costs. 
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for Drawn Metal Parts 


In designing and producing metal stampings and 
drawn parts there are certain definite rules to be 
followed to obtain the most satisfactory results 


By J. K. OLSEN 


Chief Draftsman, Stewart-Warner Speedometer Corp. 


N determining the size of blanks for drawn parts, the 

area of the metal necessary to form the part is the 

major consideration in most cases; the rule being, 
“Drawn part blanks are figured by area.” 

In theory the area of a blank does not change, regardless 
of the many different shapes the metal assumes when sub- 
jected to a drawing operation. In practice, however, there 
is generally a very slight difference in area between the 
blank and the finished part, due to the stretching of the 
metal. The design of the die determines this slight differ- 
ence, therefore, it is not generally good practice to consider 
it as one of the factors used to determine the blank size. 

The most accurate method for determining the correct 
blank size is, of course, by the “cut and try” method, or 
by checking the size of the blank by actual operation in the 
press. All die makers are familiar with this process. It 
is very unsatisfactory from a production standpoint as it is 
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Figure 1 


This illustration shows the most common characteristics of the 
drawn shell problem. The center of gravity is located in two 
separate portions of the piece, thereby determining its area 
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common practice for manufacturers to determine from the 
size and shape of the part to be drawn the approximate 
amount of material per blank in order to purchase raw ma- 
terial before the construction of the die is finished. 

In the following paragraphs a description of this method 
is given, together with data and instructions for its use. 

The most common of all drawn parts will be found to 
have a radial form in the bottom and corners, so this phase 
of the subject will be offered first. 

In the accompanying table there is given a ratio for arcs, 
followed by a constant for each ratio. 

The ratio must first be found by dividing the thickness of 
stock used by the inside radius of the part. 

For example: Ratio = Thickness of stock > inside 
radius. 

After this ratio has been computed the constant may be 
found for it in the table, the constant being given opposite 
the ratio. 

When this constant is found, the length of the arc for 
90 deg. is available by multiplying the inside radius of the 
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Here are shown all of the different steps in the development of 
a drawn metal part, in this case a plain cup. The various dimen- 
sions were obtained by the use of the formula explained herein 
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part by this constant. The length of this arc which we have 
just determined is called the neutral arc and is the deter- 
mining factor for the area of material in the curved or 
radial corners in the part. 

It should be carefully noted at this time that this pro- 
cedure is correct for 90 deg. forms only. 


Example of 90 Deg. Arc 


The length of neutral arc for a 90 deg. form is found by 
a very simple calculation; for instance, if we have 1/16-in. 
for stock thickness and 5/64-in. for inside radius, the ratio 
will be the thickness of stock divided by the inside radius 
which gives us 1/16 — 5/64 or .0625 — .0781 = .800 ratio. 

Looking in the table we find that opposite .800 are the 
figures 2.164, then .0781, or the inside radius, times 2.164, 
or the constant, will give the length of the required arc. 

0781 & 2.164 = .168 or length of arc. 

As can readily be seen by looking through the table, no 
constants are given below .760 ratio, or above 8.090 ratio. 

If the ratio is below the smallest in the table, one-half of 
the thickness of metal is added to the inside radius and if 
the ratio is above the largest one, one-third of the stock 
thickness is added to the inside radius for finding the neutral 
radius. 

In figuring the length of neutral arc where stock thick- 
ness is used as a constant, it can be found by multiplying 
the radius of the neutral arc by .01745 times the angle. 

Figure 1 shows the most common characteristics of the 
drawn shell problem. As may be readily seen, the center 
of gravity is located in two separate portions of the part, 
thus locating the areas which are used in figuring the blank. 

The common terms, as given in the illustration to indicate 
the various parts are in general use in drawn shell problems. 

(A) The circumference of the cylindrical part. as re- 
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quired for drawing purposes, is found by multiplying the 
diameter of the center of gravity by 3.1416. By multiply- 
ing this result by the height of the cylinder, the area of the 
cylindrical portion of the part is found. 

(B) The area of the bottom portion is found by using the 


; --.055 
wid 
N 


h— 2% 
RAW MATERIAL LAYOUT 








755 






































PART 











Figure 3 
This illustration is an example of a problem in which there is a 
difference in the thicknesses of the bottom and sides of the piece. 
The solution requires a different formula than any of the other cases 


diameter inside of the two radii in the corners and calculated 
directly as the area of a circle, or 3.1416 r’. 

(C) The necessary stock for the radial corner in the 
bottom of the part is slightly more complicated to determine 
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Table of Ratios and Constants 

gore | | | | | | | 
Ratio \Constant| Ratio \constant| Ratio |Constant|} Ratio |Constant|| Ratio j|Constant Ratio |Constant|| Ratio |Constant|! Ratio |Constant 
Use 4% Thick 0.980 | 2.185 |} 1.410] 2.318 | 1.860 | 2.567 || 2.310 | 2.849 |} 2.910 | 3.218 || 4.690] 4.079 || 6.490 | 4.915 
0.760 ,; 2.160 |} 0.985 2.185 1.420 2.322 1.870 2.57 2.320 2.855 2.950 3.243 4.730 4.098 || 6.530 4.933 
0.770 2.161 || 0.990 2.186 1.430 2.325 1.880 2.580 2.330 2.861 2.990 3.269 || 4.770 4.116 || 6.570 | 4.952 
0.770 2.161 |} 0.995 2.186 1.440 2.328 1.890 2.586 2.340 2.868 3.030 3.293 || 4.810 4.135 || 6.610 4.970 
0.775 2.162 1.000 2.187 1.450 2.331 1.900 2.592 2.350 2.874 3.070 3.319 4.850 4.153 || 6.650 4.989 
0.780 2.162 | 1.010 2.188 1.460 2.335 1.910 2.598 2.360 2.880 3.110 3.337 4.890 4.172 6.690 5.008 
0.785 2.163 | 1.020 2.191 1.470 2.338 1.920 2.605 2.370 2.886 3.150 3.356 4.930 4.190 6.730 | 5.026 
0.790 | 2.163 || 1.030 2.195 1.480 2.341 1.930 2.611 2.380 2.893 3.190 3.374 4.970 4.209 6.770 | 5.045 
0.795 2.164 | 1.040 | 2.198 |} 1.490 2.344 1.940 2.617 2.390 2.899 3.230 3.393 5.010 4.228 6.810 | 5.063 
0.800 2.164 | 1.050 | 2.201 || 1.500 2.348 1.950 2.623 2.400 2.905 3.270 3.411 5.050 4.246 6.850 | 5.082 
0.805 2.165 1.060 2.204 1.510 2.351 1.960 2.630 2.410 2.911 3.310 3.430 5.090 4.265 || 6.890 | 5.100 
0.810 2.166 | 1.070 2.208 y 1.520 2.354 1.970 2.636 2.420 2.918 3.350 3.449 5.130 4.283 6.930 5.119 
0.815 2.166 1.080 2.211 1.530 2.360 1.980 2.642 2.430 2.924 3.390 3.467 5.170 4.302 6.970 5.138 
0.820 2.167 | 1.090 | 2.214 | 1.540 2.367 1.990 2.648 2.440 2.930 3.430 3.486 §.210 4.320 7.010 5.156 
0.825 2.167 1.100 2.217 1.550 2.373 2.000 2.655 2.450 2.937 3.470 3.504 5.250 4.339 7.050 5.175 
0.830 2.168 | 1.110 2.221 1.560 2.379 | 2.010 2.661 2.460 2.943 3.510 3.523 5.290 4.358 7.090 5.193 
0.835 2.168 1.120 2.224 1.570 2.385 2.020 2.667 2.470 2.949 3.550 3.541 5.330 4.376 || 7.130 §.212 
0.840 2.169 4.190 | 2.227 1.580 2.392 | 2.030 2.673 2.480 2.955 3.590 3.560 5.370 4.395 | 7.170 | 5.230 
0.845 2.170 1.140 | 2.230 1.590 2.398 | 2.040 2.680 2.490 2.962 3.630 3.579 5.410 4.413 7.210 | 5.249 
0.850 2.170 1.150 2.234 || 1.600 2.404 1] 2.050 2.686 2.500 2.968 3.670 3.587 5.450 4.432 7.250 | 5.268 
0.855 | 2.171 1.160 | 2.237 | 1.610 | 2.410 2.060 2.692 2.510 2.974 3.710 3.616 5.490 4.450 | 7.290 | 5.286 
0.860 2.171 1.170 | 2.240 1.620 | 2.417 ! 2.070 2.698 2.520 2.980 3.750 3.634 5.530 4.469 | 7.330 5.305 
0.865 | 2.172 1.180 2.243 1.630 2.423 | 2.080 2.705 2.530 2.987 3.790 3.653 5.570 4.488 | 7.370 5.323 
0.870 | 2.172 || 1.190 | 2.247 1.640 | 2.429 || 2.000 | 2.711 2.540 | 2.993 || 3.810] 3.671 5.610 | 4.506 || 7.410 | 5.342 
0.875 | 2.173 |} 1.200 | 2.250 1.650 | 2.435 \ 2.100 2.717 || 2.550 2.999 3.850 3.690 5.650 4.523 7.450 5.360 
0.880 | 2.173 || 1.210 | 2.253 || 1.660 | 2.442 || 2.110 | 2.724 || 2.560 | 3.005 |} 3.890 | 3.708 || 5.690 | 4.543 || 7.490 | 5.379 
0.885 2.174 1.220 | 2.256 1.670 | 2.448 || 2.120] 2.730 || 2.57 3.012 || 3.930 | 3.727 5.730 | 4.562 7.530 | 5.398 
0.890 2.175 || 1.230 2.260 1.680 2.454 | 2.130 | 2.736 | 2.580 3.018 3.970 3.746 | 5.770 4.580 7.570 5.416 
0.895 a.3de | 1.240 2.263 1.690 2.460 2.140 2.742 2.590 3.024 4.010 3.764 5.810 4.599 7.610 | 5.435 
0.900 | 2.176 1.250 2.266 1.700 2.467 2.150 2.749 2.600 3.031 4.050 3.783 5.850 4.618 | 7.650 5.453 
0.905 | 2.176 1.260 2.269 1.710 2.473 || 2.160 2.755 2.610 3.037 || 4.090 3.801 5.890 4.636 7.690 5.472 
0.910 | 2.177 | 1.270 1.273 } 1.720 2.479 || 2.170 | 2.761 2.620 3.043 | 4.130 3.820 5.930 4.655 7.730 5.490 
oo88 i 3.477 1.280 2.276 1.730 2.486 |} 2.180 2.767 2.630 3.049 |; 4.170 3.839 5.970 4.673 || 7.770 5.509 
0.920 | 2.178 | 1.290 2.279 1.740 2.492 | 2.190 2.774 || 2.640 3.055 4.210 3.856 6.010 4.692 7.810 5.528 
0.925 2.178 || 1.300 2.282 | 1.750 | 2.498 | 2.200 2.780 || 2.650 3.062 4.250 3.875 6.050 4.710 7.850 5.546 
0.930 2.179 | 1.310 | 2.286 1.760 2.504 2.210 | 2.786 2.660 | 3.068 i} 4,290 3.893 6.090 4.729 7.890 5.565 
0.935 2.180 |; 1 320 2.289 1.770 2.511 2.220 | 2.792 2.670 | 3.074 || 4.330 | 3.912 6.130 4.748 7.930 5.583 
0.940 2/180 || 1.330 | 2.292 || 1.780 | 2.517 || 2.230 | 2.799 || 2.680 | 3.081 || 4.370 | 3.930 || 6.170 | 4.766 || 7.970 | 5.602 
0.945 2.181 1.340 | 2.295 1| 1.790 | 2.523 || 2.240 | 2.805 2.690 3.087 4.410 | 3.949 6.210 4.785 | 8.010 | 5.620 
0.950 2.181 1.350 | 2.299 |} 1.800 | 2.529 |} 2.250 |] 2.811 2.700 3.093 || 4.450 | 3.968 6.250 4.803 | 8.050 5.639 
0.955 2.182 1.360 | 2.302 1.810 | 1.536 |} 2.260 | 2.818 2.710 3.099 |} 4.490 3.986 6.290 4.822 8.090 5.658 
0.960 2.182 1.370 | 2.305 | 1.820 | 2.542 2.270 | 2.824 2.750 3.118 4.530 4.005 6.330 | 4.840 || 
0.965 2.183 1.380 | 2.309 1.830 2.548 i] 2.280 | 2.830 2.790 3.143 | 4.570 4.023 || 6.370} 4.859 _, i 2 
0.970 2.183 || 1.390 | 2.312 || 1.840 | 2.554 || 2.290 2.836 || 2.830 | 3.168 || 4.610 | 4.042 || 6.410 | 4.877 Use }§ Thick 
0.975 2.184 1.400 | 2.315 1.850 2.561 |} 2.300 2.843 || 2.870 3.193 | 4.650 4.060 || 6.450 4.896 | 

Table 1 


The ratios and constants shown in this table are employed in the 
calculations for determining the areas or sizes of blanks for metal 
drawn parts. The ratios must first be found by dividing the thick- 


ness of the stock by the inside radius of the part. 
dividend, the constant can be found from the table. 
arranged, various ratios and constants are o 


Then, from this 
As the table is 
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than the aforementioned parts. It is necessary to determine 
the neutral radius, center of gravity, length of arc and off- 
set. When these factors are determined, the length of the 
neutral arc is multiplied by the diameter of the center of 
gravity and this result, when multiplied by 3.1416 will give 
the total area of stock required for this portion of the part. 
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In the example shown above is the method for finding the size of 


Here 


7 } 5 
those used before 


a blank having corners of less than 90 deg. again is a case 


in which the formule are different from 


The final area is found by adding the results of all the 
calculations for the various portions, and then dividing the 
total sum by .7854 and extracting the square root of this 
result. 

The foregoing is a short description of the method used 
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Figure 5 
The data in this figure are used to locate the vertical and hori- 


sontal centers of gravity. In this example the drawn part has 
angles of 60 deg. instead of 90, as in other instances 


for shells of uniform thickness throughout the part and for 
greater clarity the following detailed explanation is neces- 
sary. 

The center of gravity in a cylindrical part, as shown, is 
estimated in the center of the wall. In other words, the 
inside diameter plus one thickness of stock (one-half on 
each side). This portion is calculated separately and added 


to the two other portions. 
In drawn shells of this type the inside radius must be 
specified and the neutral radius is determined by the relation 
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of the size of this inside radius to the thickness of stock as 
given in Table 1, Ratios and Constants. 

To find the neutral radius for any of the listed ratios in 
the table, divide the arc by 1.5708 (for 90 deg. angles only). 

The ratios above and below the largest and smallest fig- 
ures in the table are handled as explained previously, by 
using the one-half or one-third thickness of stock. 

The constants in the table, times the inside radius gives 
the length of the neutral arc of a 90 deg. angle. 

The offset equals the distance from the outside diameter 
of the botom portion to the point of the center of gravity. 

The offset is found by dividing the neutral radius by 
1.5708 (for 90 deg. angles only). 

The center of gravity for the radial portion is found by 
adding to the bottom diameter twice the offset. 

The center of gravity of the radial portion will fall at a 
point two-thirds of the distance from the chord prescribed 
by the neutral arc, bisected by a half angle of 90 deg. 

The diameter of the center of gravity of the radial por- 
tion is equal to the diameter at the points of the center of 
gravity in the radial part of the cylinder. 

The circumference of the center of gravity is equal to the 
distance about a circle having a diameter equal to the diam- 
eter of the center of gravity. 

The height equals the distance from where the radial por- 
tion ends to the top of the object. 

The best method of explaining one of these problems is to 
develop a blank, using the method described at the beginning 


of this article. Such a blank is shown in Figure 2. 


The Radial Portion 


Stock thickness (.125) divided by the inside radius (.093) 
= 1.343 ratio. 

Turning to the table we find listed opposite 1.343 the fig- 
ures 2.295, or the constant for the ratio. 

The inside radius (.093) times the constant (2.295) = 
.213, or the neutral arc. 

The neutral arc divided by the constant 
(1.5708) .136, or the neutral radius. 

The neutral radius (.136) divided by the constant for 
90 deg. (1.5708) = .086, or the offset. 


for 90 deg. 





This is an example 
of the procedure fol- 
lowed in finding the 
size of the blank for 
a drawn metal part 
having tapered sides. 
In straight cylinders 
the center of gravity 
falls in the center, be- 
tween the inside and 
outside diameters, 
while in tapered cyl- 
inders it is usually lo- 
cated midway between 
the smallest inside 
diameter and the 
largest outside diam- 
eter. In any of the 
calculations, however, 
the same ratios and 
constants shown in 
Table 1 are used for 
determining — the 
or area of the blank 
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Figure 6 


Twice the offset (.086) plus the bottom diameter (.437 ) 
= .609, or the diameter of the center of gravity. 

The diameter of the center of gravity (.609) times 
(3.1416) 1.913, or the circumference of the center of 
gravity. 


(Continued on page 67) 












Whats NEMA Doingr 


A department covering activities of the divisions, committees and 


sections of the National Electrical Manufacturers Association 
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Radio Course Compiled 
for Service Men 

The first radio course for service men 
has just been compiled by the radio divi- 
sion of the National Electrical Manufac- 
turers Association in cooperation with the 
Radio Institute of 
of nat.onal set 
vice problem. 

The ccurse comprises four text books. 
our examination papers are offered dur- 
ing the course which may be submitted to 
the Radio Institute of America for cor- 
rection and rating. Technical language 
has been avoided as much as possible, but 
fundamental principles, receiving circuits 
and circuit diagrams, receiving set compo- 
nents, definitions and ethics of servicing 
have treated in sufficient detail to 
give the radio dealer and his service man 
an accurate understanding of 
information required 
work. 

The first book of the quartet comprises 
a brief outline of the fundamental princi- 
ples of electricity involved in the process 
of broadcast:ng between the microphone of 
a broadcast transmitter and the loud speak 
er of a receiving set. It includes explana 
tions of the definitions and standard radio 
symbols for all parts used in radio recep 
tion ‘and required in servicing. 
types of radio 


\merica, as the answer 


manufacturers to the ser- 


been 


all essential 


in practical service 


General 
including tuned 
and untuned radio frequency, regenerative 
detector circuits, superheterodyne systems, 
and all types of audio amplifiers are treat- 
ed, as well as the purpose, functioning and 
repairing of all the elements of standard 
power supply systems. 

300k Two deals with direct current re- 
ceivers and associated battery supply, con- 
tinuity tests and how to make them, power 
supply rectifiers, filter systems, resistance 
bank or voltage divider; how to service 
B power units, what neutraliz.ng is, why 
it is necessary and how to neutralize re- 
different types. It 
description of m <<. 


receivers, 


ceivers of 
detailed 


includes a 
receivers 


with dynamic speakers; how to balance 
the radio frequency amplifier; how the 
operating voltages are obtained. Detailed 


description of commercial superheterocdyne 
and how to adjust every part of it for 
maximum efficiency. 

The third book deals with methods of 
handling the customer’s service demands; 
common faults and troubles and how to 
identify them easily and quickly; trouble 
symptoms and their meaning. Vacuum 
tubes and how they function, grid leaks, 
grid leak receivers, why bias grid is used. 
Elimination of electrical interferences; 
how to locate sources of electrical noise 
and how to correct the various types of 
equipment which may cause interference 
with radio reception. How to make an 
installation which will pass the require- 
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ments of the Board of Fire Underwriters. 

The last volume contains complete cir- 
cuit diagrams of all the leading models 
and makes of radio receivers on the mar- 
ket. This handbcok alone is worth the 
entire cost of the course, and is the first 
encyclopedia of radio circuits to aid the 
service man in the application of prac- 
tical service methods explained in the pre- 
vious three texts. Inquiries may be ad- 
dressed to the Radio Institute of America, 
326 Broadway, New York City. 


A. Penn Denton Completes 
National Code Tour 


A. Penn Denton, engineering director 
of the armored conductor and_ flexible 
metallic conduit section, Nema, has just 


returned from a tour of ten Western cities, 
where he addressed all electrical groups 
interested in national code development. 


Mr. Denton’s trip took him to Denver, 
Salt Lake City, Spokane, Vancouver, 
Seattle, Portland, San Francisco, Los 


Angeles, Oakland, and San Diego. 

Special meetings of the representatives 
of all branches of the industry were called 
in each city. In his addresses Mr. Denton 


stressed the value of the National Elec- 
trical Code, outlining its history and the 
need for a standard minimum code upon 


which the ordinances of all cities may be 
based. In that connection he 
the additional rules regulating wiring 
methods which are required by cities be- 
cause of different types of occupancy. 

He urged an open mind the part 
of inspection departments as to methods 
of wiring within well-defined limitations. 
He cautioned against too rigid applica- 
tion of regulations which would prohibit 


discussed 


on 


use of wiring materials long established 
and found to be economically justifiable 


He also spoke of the general 
manufacturers of wiring mate- 
rials for standardization looking toward 
improved service and lower and 
pledged sympathetic and constructive poli- 
cies on their part to maintain a healthy 
development of the wiring market. 


in wiring. 
desire ( rf 


costs, 


High Voltage Insulator Section 
Formed in Nema 


Representatives from interested insu- 
lator companies were present at the or- 


ganization meeting of the high voltage 
insulator section of Nema. 
Stewart N. Clarkson, who presided, 


stated that the board of governors of 
Nema had placed the facilities of the asso- 
ciation at the disposal of the insulator 
manufacturers by authorizing the organ- 
ization of a high voltage insulator section. 

The charter membership of the newly 
organized high voltage insulator section, 


under the chairmanship of J. S. Lapp 
the Lapp Insulator Co., Inc., includes the 
following: Lapp Insulator Co., Inc., Le- 


Roy, N. Y., J. S. Lapp, executive; Ohio 
3rass Co., Mansfield, Ohio, G. L. Draf- 
fan, executive; R. Thomas & Sons Ce 


East Liverpool, Ohio, H. R. Holmes, ex- 
ecutive; Locke Insulator Corp., Baltimore, 
Md., F. H. Reagan, executive; Westing- 
house Elec. & Mfg. Co., 
Pa., G. I. Gilchrist, associate. 


East Pittsburgh, 


Transmitter Section Advises 
Radio Commission 


the 
radio div ision, 


\ special meeting of transmitter 
section of the Nema, 
called by its chairman, Julius Weinberger, 
in order to formulate 


was 


a reply to a series 


of technical questions on broadcast alloca- 
tion problems, submitted by Dr. J. H 
Dellinger, chief engineer for the Federal 


Radio Commission. 
Among the points 
technical recommendations 
the 
broadcast 
stations congested 
ments of dummy antenna by stations oper 


on which definite 


were made, 


subjects of 
carrier frequencies, 


synchronization of 
location of 
require- 


were 


near centers, 


ating on time-sharing basis, ratio of day to 
night power, and the number of cleared 
channels for most satisfactory nation wide 


service. 


Board of Governors Approves 
New Lighting Sections 

The Nema board of 

proved the recommendations of 

committee that three 

lighting sections be organized in 


has 


the 


governors ap- 
mem- 


bership additional 


the light 
ing division, as follows: 

Exterior lighting 
groups of floodlighting manufacturers, air- 
port lighting manufacturers and possibly at 
some future date a traffic L-ghting group; 
commercial lighting } 
window lighting and interior lighting man- 


section, te include 


section, to include 


ufacturers; electric sign section, to include 
manufacturers of electric signs. 

The beard also reconsidered its previous 
action in putting the different furnace 
manufacturers into one section, and or 
ganized the organization of three sections 
as part of the industrial 
as follows: 


heating division, 

Resistance type furnace section (now or 
ganized and functioning); melting fun 
ace section; industrial oven section 


The Attachment Plug Section has 
unanimously voted in favor of the compila 
tion of statistics by the section. These 
will be furnished in units 


statistics and 


not in dollar value, and will be arranged 
by the statistician at Nema headquarters 
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In response to numerous requests for 
information relating to the various 
costs of rewinding electric motors the 
following information has been com- 





piled from information obtained from 
repair shops throughout the country 


ETAILED information on the cost of rewinding 
T) and repairing two and three phase, 60 cycle, in- 
duction motors of 110 to 550 volts, was presented 
by the writer in his book, “Armature Winding and Motor 
Repair,” published in 1919. Since that time numerous re- 
quests have been received for revised information based 
on present-day prices. With the cooperation of the ed- 
itors of ELEcrRICAL MANUFACTURING, detailed price sched- 
ules covering rewinding and repairs have been obtained 
from 42 motor repair shops, located in 21 states of this 
country. The distribution is as follows: 3 in New York, 
1 in New Jersey, 1 in Connecticut, 1 in Rhode Island, 2 in 
Massachusetts, 3 in Pennsylvania, 3 in Virginia, 1 in 
Georgia, 1 in Tennessee, 2 in Texas, 1 in Arkansas, 1 in 
Oklahoma 5 in Ohio, 3 in Indiana, 4 in Illinois, 1 in Michi- 
gan, 4 in Minnesota, 1 in South Dakota, 2 in Colorado, 1 
in Utah, and 1 in Washington. 
In what follows an analysis will be given in tabulations 
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Figure 1 


This chart gives the prices for rewinding stato 
of 60 cycles—3 phase—110 to 550 volts at 1890 r.p.m. 


60 


s of A. C. motors 
The data 
from which this chart was made was submitted by motor repair 
shops in all sections of the country and represents current prices 


By D. H. BRAYMER 


Consulting Engineering Editor 
ELECTRICAL MANUFACTURING 


and in curves for ready reference in checking existing 
rewinding costs and for use in making new schedules. 
These new data apply to squirrel cage induction motors, two 
and three phase, 60 cycle, 110 to 550 volts with modifica- 
tions as outlined to cover variable speed, slip ring motors 
and 2300 volt motors. 

For reference in this connection, Table I is reproduced 
from the book, “Armature Winding and Motor Repair,” 
based on costs as of 1917. This information is given for 
the reason that it was secured from an analysis of a large 
number of rewinding jobs and represents the average of 
carefully prepared cost data. The costs as shown in Table 
I were compiled for a given motor frame and modified as 
required for the various ratings built in the same frame 
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Figure 2 
This chart is similar to that in Figure 1, in that it shows the 
various current prices being charged throughout the country for 
rewinding A. C. motors of 60 cycles—3 phase—110 to 500 volts 
at 900 r.p.m. Mean figures are shown by heavy line 
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as 40 deg. designs. lor example, the cost of rewinding 
the stator of frame G is given as $34.75 for 1 hp., 900 
rpm.—1.5 hp., 1200 rpm.—2.0 hp., 1200 rpm.—and 3.0 hp., 
1800 rpm. These frame sizes as listed in Table I do not 
refer to any particular make of motor, but follow the plan 
as mentioned; namely, the same frame used for the dif- 
ferent ratings and speeds. These data can be used as modi- 
fied by the new information presented for estimating the 
rewinding price of motors of other than 60 cycles when 
the other frequencies are built in the same 60 cycle frames. 
This can be determined by referring to the manufacturer's 
ratings and their dimension sheets for a particular type 
of motor. 

It is also possible to use this tabulation in Table I as 
modified by the curves and other new data as prestented in 
this article, for determining the price to be charged for 
rewinding variable speed, slip ring motors. In a well 
equipped shop employing experienced winders, the cost of 
rewinding the rotor of a slip ring induction motor will not 
be very much different than the cost of rewinding the 
stator. In the case of a 10 hp., 1800 rpm., slip ring mo- 
tor, the cost of rewinding the stator or the rotor in frame 
J is given as $59.50 or $119.00 for the cost of rewinding 
both. From the curves in Figure 4, which are to be used 
in modifying the costs of Table I, there is not much change 
in this cost, since the price for rewinding the stator of a 
10 hp., 1800 rpm. motor as taken from the curve of Fig- 
ure 4 is $60.00, so that the revised cost of rewinding both 
the stator and rotor of this motor based on the average of 
present-day prices would be $120.00. 

The range of prices for rewinding stators of induction 
motors as furnished in the 42 price schedules received has 
been plotted in three curves in Figures 1, 2 and 3 for mo- 
tors of 1800, 1200 and 900 rpm. The heavy lines in these 
curves are the average of the prices as presented, while 
the shaded section shows the range of prices above and 
below these average values, as given for the different sec- 
tions of the country. The curves in Figure 4 have been 
plotted from the average values in Figures 1, 2 and 3, and 
these curves are the ones to be used in modifying the data 
of Table I. The data showing range of prices in Figures 
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Here again is another chart made up in the same manner as 

those in Figures 1 and 2. It shows the cost of rewinding A. C. 

motors of 60 cycles—3 phase—110 to 500 volts at 1200 r.p.m. 
Shaded portions show high and low average cost variations 
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1, 2 and 3 will be useful in establishing prices where 
competition or other conditions are factors controlling 
price schedules. From these curves it is certain that when 
the average shop is charging less for the rewinding of 
stators than shown in the shaded areas of Figures 1, 2 
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Figure 4 
This chart gives the comparisons between the different costs of 
winding motors of the same horsepower but of different speeds. 
Prices include stripping, rewinding stator, dipping, baking, assem- 
bling, and testing without any repairs to the rotors 


and 3, the profit from this class of work is being reduced 
below a reasonable figure, and so the price schedule in 
that case should be revised upward rather than attempt to 
hold the price down and skimp on the grade of insulation 
or the varnish insulation that is required. A quality re- 
wind job properly dipped and baked in a good grade of 
insulating varnish as required for the service demanded 
of the motor is worth an adequate price, and this price 
should be obtained. Details of proper varnish insulation 
and the application of insulating materials have been given 
in other articles by the writer in the 1928 issues of ELEc- 
TRICAL MANUFACTURING. 

The prices in Table I and those of the correction curves 
in Figure 4 do not include special work that may be re- 
quired on a motor stator in order to get it into condition 
for the rewinding job. This extra work should be han- 
dled on a time and material basis and added to the re- 
winding costs as indicated in the tables and curves. 

For example, a motor may be received in which the 
bearing linings have worn down sufficiently to allow the 
rotor to rub on the stator, and as a result the laminations 
of both the stator and the rotor may-be damaged. The 
work of repairing these laminations, such as restacking, 
and the like, is a proper extra charge on a time and mate- 
rial basis. Bent shafts that must be straightened or new 
shafts are also extra charges not included in the rewind- 
ing prices. In 11 of the 42 price schedules received, it was 
stated that the cost of painting the stator and recrating for 
shipment was included in the stator rewinding price. This 
is not considered as good practice because these costs do 
not bear any relation to the cost of rewinding the stator, 
and could be more profitably handled as a separate charge, 
when making up the total price of the repairs to be done. 
In the 42 price schedules, 14 companies make separate 
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charges on a schedule basis for welding or brazing rotor 
bars, while 13 companies do this work on a time and mate- 
rial basis, and 3 do it on a percentage of the stator re- 
winding price. This percentage ranged from 15 to 20 per 
cent of the stator rewinding price. 

At best a definite and final price schedule for a com- 
plete rewinding and repair job is a difficult thing to ac- 
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Table I—Stator Rewinding Prices for 60 
Cycle, 2 and 3 Phase Squirrel Cage In- 
duction Motors 110 to 550 Volts and 
Other Roper enero 

sate 2 sceeeceseoe: a 
Ww & o | as 5 
S| ou 7 bo - 1 Se Te 
21 ef | 2] 3. | ee | ee | FI 
9 | Su = Ss | gaa aE 3 5 
4 | <8 bot e+ | =. =I S = 
S | Sa = os | 2s 3 | 3 
3 nN oo un ted mA, a bP © 
ae ae i WemecE cen (Petia aa 
| | 
0.5 | 1200 $26.25 | $2.50 $1.35 |$1.00 |$1.00 
0.5 | 1800 pa2s. | 2.25 | £2535 1 2200.) 8000 
0.75| 1200 E | 28.00 3.00 1.85 | 1.00 | 1.00 
0.75| 1800 B | 24.25 2.25 1.35 | 1.00 | 1.00 
1.0 900 G 34.75 4.00 3.10 | 1.50 | 1.00 
1.0 1200 F 28.50 3.00 | 1.85 1.25 | 1.00 
1.0 | 1800 Cc 26.25 2.50 | 1.35 | 1.00 | 1.00 
1.5] 1200 | G 34.75 4.00 | 3.10 | 1.50 | 1.00 
1.5 | 1800 E 28.00 3.00 1.85 | 1.00 | 1.00 
2.0 | 1200 > 34.75 | 4.00 | 3.10 | 1.50 | 1.00 
2.0} 1800 F 28.50 | 3.00 1.85 | 1.25 | 1.00 
3.0 900 r | S3:30 | 6:50 | 5.25 1.50 | 1.50 
3.0} 1200 H | 48.50 6.75 | 3.55 | 1.50 | 1.50 
3.0] 1800 G 34.75 4.00 | 3.10 | 1.50 | 1.50 
5.0 900 K 73.75 8.75 | 8.05 | 1.75 | 2.00 
5.0 | 1200 I 53.50 6.50 5.25 | 1.50 | 1.50 
5.0 | 1800 H 48.50 4.75 3.55 | 1.50 1.50 
7.5 900 L | 70.75 | 12. 00 7.85 | 2.00 | 2.50 
7.5 | 1200 j | 59.50 7.00 | 6.60 | 1.75 | 2.00 
7.5 | 1800 |} 53.50 6.50 5.25 | 1.50 |} 1:50 
pee: San aim ieee Mies a eae 
10.0 900 | M | 75.00 13.25 7.85 | 2.00 | 2.50 
10.0} 1200 # 70.75 12.00 | 7.85 | 2.00 | 2.50 
10.0} 1800 J 59.50 | 7.00 | 6.60 | 1.75 | 2.00 
15.0 720 Pp 93.75 | 15.50 | 10.25 | 3.00 | 4.00 
15.0 900 N 71.25 | 14.25 | 10.25 | 3.00 | 4.00 
15.0 1200 M 75.00 | 13.25 | 7.85 | 2.00 | 2.50 
15.0} 1800 | K 73.75 | 8.75 8.05 | 1.75 | 2.00 
} 
20.0} 600 | S | 156.25 | 19.00 | 12.10 | 3.25 | 6.00 
20.0} 900 | P 93.75 | 15.50 0.25 | 3.00 | 4.00 
20.0} 1200 | N | 71.25 14.25 10.25 | 3.00 | 4.00 
20.0! 1800 | M | 75.00 | 13.25 85 | 2.00 | 2.50 
! ae = peacitaiadiimmicaisneaiea en ane cleteel 
25.0 600 | Ss | 156.25 | 19.00 12.10 | 3.25 | 6.00 
25.0 720 Ss | 156.25 19.00 12.10 | 3.25 | 6.00 
25.0 900 | R 143.75 17.75 12.00 3.25 | 6.00 
25.0} 1200 | P a 93.75 15.50 10.25 | 3.00 | 4.00 
30.0 600 | T | 187.50 20.50 19.95 | 3.50 | 6.25 
30.0 720 | S | 156.25 | 19.00 12.10 3.25 6.00 
30.0 900 S 156.25 | 19.00 12.10 | 3.25 | 6.00 
30.0 1200 |! R R 143.75 | 17.75 12.00 | 3.25 | 6.00 
50.0 600 | V | 218.75 | 20,75 30.85 | 3.50 | 6.25 
50.0 720 | V 218.75 | 21.75 30.85 | 3.50 | 6.25 
50.0 900 T | 187.50 20.50 19.95 | 3.50 | 6.25 
50.0 | 1200 | S | 156.25 | 19.00 12.10 | 3.25 | 6.00 
NOTE: This tabulation was originally by George A 
Schneider and has been reproduced from Armat Winding and 
Motor Repair, by D. H. Braymer. It is based on the cost of rewind- 
ing the same frame size for the different hor rsepower ratings and 
speeds. These prices are based also on costs as of 1917 and can be 
moditied for present day costs by the use of the curves in Figure 4. 














Table 1 
The data contained in this table were compiled for a given motor 
frame and then modified as required for different horsepower 
ratings built in the same frame. A full explanation of the use 
of these data will be found elsewhere in this article 


complish because the horsepower rating of the motor, its 
frame size and the design and arrangement of the wind- 
ings vary with each manufacturer and call for careful 
inspection by an experienced repair man before a satis- 
factory repair price can be established. It is for this rea- 
son that any price schedule should be made up of inde- 
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pendent charges for the work that is required. This is 
especially true of motors of special speeds, and old designs 
for which special coils must be made. In these cases the 
time and material basis is the safest plan to use in render- 
ing a repair charge fair to the repair shop and fair to 
the customer. 

In view of the remarks regarding special work that may 
be required in connection with a rewinding job, the fol- 
lowing comments are offered as an aid in arriving at ade- 
quate and fair charges for this special work. 

The information in Table II shows the average charges 
from the price schedules received, covering welding and 
brazing of rotor.bars, replacing bearing linings, painting 
stators and recrating the motor for shipment. 

When a motor has been badly overheated, the connec- 
tions of rotor bars to end rings may be seriously weak- 
ened. In such cases new end rings may be needed for 
one or both ends of the rotor, and perhaps some new bars 
may be required. This work is a time and material job. 
In those , however, where motors have been started 
from time to time under heavy loads requiring long periods 
of acceleration, or where three phase motors have been 
allowed to operate single phase, the end connections to 
rotor bars and end rings can be repaired by welding or 
brazing, and for this charge a price schedule can be set up 
as shown in Table II. These charges are for welding or 
brazing all end connections on both ends of the rotor, so 
that the price for repairing a few bars or end connections 
can be arrived at by dividing the total charge by the num- 
ber of end connections on both ends of the rotor and ob- 
taining a charge for each connection that is made. 
cost of 
turning 


cases 


The 
using an acetylene welding outfit for this work, 
and rebalancing the rotor when all end connec- 
tions are rewelded, will range from 15 to 20 per cent of the 
stator rewinding price, as shown in the curves of Figure 4. 
These percentages can be used when an approximate esti- 
mate is required and the charge made on a time and mate- 
rial basis. In the larger motors 20 per cent of the 1800 
rpm. stator rewinding price is a good basis, when a trained 
welder does the job. 

Table II shows the average charges made by the com- 
panies furnishing price schedules for this work. In one 
case the cost per bearing, including the taking out of the 
old bearing and installing a new one, is estimated at 7% 















































Table Il—Average Repair Prices for Work 
Other Than Rewinding 
— ———====_ = a ——_—— 
Welding or Bearing Painting Crating for 
H.P. Rating Brazing Linings Frame Shipment 
Rotor Bars Per set of 2 
6 to 2 $3 to $5 $3 to $6 $1.50 $1.00 
5 $6.00 $8.00 1.50 1.50 
10 12.00 12.00 2.00 2.00 
20 15.00 18.00 3.00 3.00 
30 | 18.00 22.00 4.00 4.00 
40 20.00 26.00 5.00 5.00 
50 | 25.00 30.00 5.00 \ 6.00 
Table 2 


Since there are many other factors entering into the cost of 

repairing electric motors, these are taken into consideration in 

this table. Motors are listed from ¥% to 50 hp., and the costs 
include painting, packing, welding, and the like 


to 10 per cent of the stator rewinding price. 
case the charge for a set of bearings 
the stator rewinding price up to 20 hp. 
cent for motors above 30 hp. Three 


In another 
is 10 per cent of 
rating and 15 per 
companies invoice 


this work at the list price of the bearings as purchased. 
For rewinding the rotor of variable speed slip ring mo- 
tors, the usual charge is the same as for rewinding the 


(Continued on page 69) 
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In the form of waxes and different 

compounds there are quite a number 

of insulating materials used in the 

electrical industry and each of them 

has its own peculiarities, requir- 

ing the use of good judgment in its 
various applications 


ATURATING and finishing waxes as well as sealing 
and filling compounds constitute a class of insulating 
materials that are so important that they may be char- 
acterized as furnishing in many electrical products the man- 
ufacturer’s first line of defense against the constant war- 
fare made upon uninterrupted service by atmospheric moist- 
ure and kindred deteriorating influences. Trade usage has 
broadened the classification of waxes to include, in addition 
to the primary animal, mineral 
and vegetable substances known 
by that designation, a large num- 
ber of bituminous substances, 


such as asphalt and pitches. Most DF fiesta in the application of the 


important from the point of view Various Waxes 


axes and Insulating Compounds 
for Use in the Electrical 


Industry 


No. 11 of a Sertes of Articles 


on Common Materials 


By WILLIAM CRAWFORD HIRSCH 


gravity of 0.964 to 0.970. It is used electrically to im- 
pregnate small coils so as to exclude moisture and for boil- 
ing out cable forms, cores, etc. The American market’s 
needs are virtually all covered by importation, especially 
from Santo Domingo, Porto Rico, Portugal, Brazil, Chile, 
and parts of Africa. The crude wax contains much in 
the way of impurities, a factor that must be taken into 
consideration in comparing the price of the crude with 
that of the refined wax. Beeswax 
finds considerable use in certain 
insulating compounds, its plas- 
ticity and tackiness being highly 
valued to offset the tendency of 


and other com- certain mineral waxes to crumble. 


of electrical consumption among pounds used im electrical products as It is the highest in the per pound 
these materials is paraffin, the insulating materials the different — price of the ordinary waxes of 
solid constituent of petroleum ufacturers supply specifications in which commerce, 

distillates. While a good deal of recommended practices are described Among the vegetable waxes 
animal, mineral and _ vegetable in detail. Therefore, and in order that candelilla, found as an excretion 
wax finds employment in electri- best usage may be made of any insula- on certain Mexican shrubs and 
cal manufactures, most of it is ting material, it is always best for the is extracted by boiling in steam 
marketed in the form of com- electrical manufacturer to consult with tanks, is used in insulating com- 


pounds specially blended to obtain 
those properties that are required 
in particuliar uses. The primary 
hydrocarbons of commerce lack, “a e8ece 
as a rule, certain properties for and possibilities of 
insulating purposes, and_ these 
are supplied by introducing sub- 
stances that have been found to 
overcome these shortcomings. 
Hence, the electrical manufacturer’s task in providing the 
most efficient material for insulating and finishing rubber- 
covered and weatherproof wire and for sealing batteries, 
coil boxes, etc., resolves itself chiefly into preparing ex- 
plicit specifications, so that the compounder may know 
exactly what properties he must strive for in combining 
the raw materials at his disposal, as the proportion in 
which they are mixed has a direct bearing on their be- 
havior during application and their electrical and physical 
properties after drying. 

The oldest of all waxes and the one first thought of when 
wax is mentioned is the product of the honey bee, a more 
or less plastic, fatty solid which comes on the market in 
varying shades of yellow and can be bleached white. It 
has a melting point of 145 to 148 deg. Fahr. and a specific 
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the maker of the compound or wax to 
insure that he fully understands its 
properties and applications. In_ this 
manner best results will be obtained 


will be practically eliminated 


pounds for wires. The candelilla 
plant yields a dark brown wax 
which is refined to a brownish 
vellow that ranges from opaque 
to translucent. It has a melting 
point of 152 to 154 deg. Fahr. 
and a specific gravity of 0.983, 


failure in service 


being harder than beeswax. 

Still greater hardness is shown 
by carnauba wax, a yellowish or brownish gray substance 
obtatned from the leaves of the Brazilian carnauba palm. 
It is almost brittle and its outstanding quality is the fine 
polish which it imparts. Its melting point is 183 to 186 
deg. Fahr. and its specific gravity 0.990 to 0.999. It finds 
wide use in many insulating compounds, especially when 
a shining, lustrous surface is desired. Some of the finer 
grades sell at prices very close to those for beeswax. The 
carnauba wax market is subject to wide fluctuations due 
to its semi-speculative character. 

Among the mineral waxes, ozokerite and ceresine, the 
latter being the refined product of the former, must be 
mentioned first. Ozokerite occurs in nature in the form 
of veins and fissures as the result of the conversion of 
animal remains into hydrocarbons, being mostly found as- 
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sociated 


with petroleum. Boryslaw, Polish Galicia, is 
usually pointed to as the seat of the principal deposits, the 
mineralogical theory being that these were formed during 
the transformation of animal remains into petroleum. 
Purity and melting point of the various deposits embrace 
a wide range, some yielding a soft and others a brittle 
earth wax varying in color from a greenish brown to black. 
The melting point of ozokerite is 130 to 185 deg. Fahr. and 
its specific gravity from 0.850 to 0.950. The refining process 
consists of treatment with strong sulphuric acid, followed 
by filtration in a melted condition through animal charcoal. 
The resulting ceresine is white and is marketed either in 
the natural bleached form or colored yellow, orange, etc. 
Ceresine as well as ozokerite are used in different insul- 
ating compounds, especially so in compositions for the in- 
sulation of cable. 


The Preparation of Paraffin 


ARAFFIN, the leading insulating wax, in the form that 

it is chiefly used for electrical purposes, is a derivative 
of the Asiatic petroleums, sometimes referred to as Rangoon 
oil, which produces the highest melting point, ranging in 
the crude up to 128 deg. Fahr. and in the refined up to 
140 deg. Fahr. Paraffin is split from the petroleum at 
the fourth fraction, gasoline, kerosene and gas oil having 
been separated previously in the sequence in which they 
are named. By means of chilling, filtering, sweating, and 
agitating the paraffin wax is segregated and refined, finally 
being molded into cakes. Less important sources from 
which paraffin may be derived are in the distillation of shale 
oil or the treatment of lignite tar. 

Aside from its use in the insulation of wire cables, 
paraffin enters more or less into virtually every compound 
and also finds wide employment in battery assembling oper- 
ations. 

Bermudez asphalt, obtained from the Bermudez Pitch 
Lake in Venezuela, and that found in the nearby British 


island of Trinidad are among the natural bitumens that 
come in for considerable use in insulating compounds, In 
the manufacture of telephone condensers the units of 


paper and tin foil, after they have been treated with a 
paraffin compound, are dipped in an asphalt mixture which 
enhances the condensers’ resistance to heat and cold. In 
fact, after a protective coating of a compound has been 
applied, many wires and coils are given an additional 
armor of an asphalt preparation when severe moisture 
conditions must be met. Gilsonite, manjak, grahamite, etc., 
are asphaltite variations. Besides these native asphalts, so- 
called “blown” asphalts are obtained through oxidation of 
the residual oils in the steam distillation of petroleums. 
These are sometimes referred to as “mineral rubber,” 
being especially suitable for compounding with rubber. 
These “mineral rubbers” serve as the most economical of 
compounding ingredients in insulating materials. 

A large variety of pitches are derived as by-products in 
the manufacture and refining of fatty acid products, such 
as soap, candles, vegetable oils and greases. Some of 
these fatty acid pitches have properties that make them 
valuable ingredients in insulating compositions. 

Saturating waxes must be of low viscosity and medium 
melting point as well as capable of completely penetrating 
the braid at temperatures of from 210 to 300 deg. Fahr. 
in a reasonable length of time. They must be as hard as 
possible so as not to soften the subsequently applied finish- 
ing coat. Rubber-covered wire is saturated by drawing 
it through a bath of molten wax, the wire usually remain- 
ing in the bath from 5 to 15 seconds. Saturation takes 
place in proportion to the heat of the bath which is ac- 
cordingly regulated. After the surplus wax has been wiped 


from the wire, it is reeled. Usually a day is permitted to 
elapse between saturating and finishing, the latter being 
The 


carried out much in the same manner as the former. 
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finishing wax is kept at a relatively low temperature and 
the operation conducted at as high a speed as possible, so 
as to lessen the risk of the saturating compound softening 
the finishing coat. After the finishing wax has become 
cool, the wire’s surface is smoothed and polished by draw- 
ing through close-fitting steel dies. 

Combination saturating and finishing compounds for 
carrying out both processes in one operation on _ rubber- 
covered wire are available. These compounds consist 
usually of asphalt and paraffin mixtures, hardened with 
carnauba, montan and other waxes. 

Saturating compounds for weatherproof wire, on the 
other hand, consist largely of petroleum pitch residues mixed 
with wax tailings or pine tar, the latter acting as quasi- 


solvents for the former quasi-solids. Compounders say 
that the demand for heavy saturating compounds for 


weatherproof wire, which is sold by weight, frequently 
leads to trouble. Unless a proper balance between the 
quasi-solids and quasi-solvents is maintained, trouble in 
saturating as well as defective insulation are bound to ensue. 
Weatherproof wire is saturated on iron reels lowered into 
the tank in which steam coils keep the compound at a 
temperature of from 300 to 350 deg. Fahr., saturation being 
completed in ten to fifteen minutes. Finishing is carried 
out in the same manner as on rubber-covered wire. 


Applications of Filling Compounds 


ILLING and pothead compounds consist mostly of hy- 

dro-carbon combinations marketed under proprietary 
names. These compounds must conform with the rules of the 
National Electrical Safety Code regarding melting points 
and must be uniformly constant with reference to viscosity, 
penetration, specific gravity, moisture absorption, dielectric 
strength, etc. Uniform flow point maintained under con- 
tinued heat is highly important. Adherence to porcelain 
is another important consideration, especially in the back 
of standard cut-out bases. For filling in between the leads 
and porcelain bushings in transformers, so as to produce 
an oil-tight joint, compounders market a mixture with a 
“specially treated gum” as base. In this connection it may 
be well to state that Chatterton compound, frequently men- 
tioned in European literature, consists of gutta percha, tar 
and rosin, made up in % and 1-pound sticks. 

Compounds for impregnating armatures and coils under 
vacuum pressure are graded according to melting point and 
the size and character of the windings to be impregnated. 

Medium grades of rosin serve as the chief material in 
dry cell sealing compounds. They are usually hardened by 
treating them with lime. A mineral filler is used. This 
type of sealing compound, because of its economy, has 
completely displaced the use of shellac. Special attention 
is paid to the color of sealing compounds for dry cells, as 
these are looked upon as one of the important distinguish- 
ing features by which consumers recognize their favorite 
make. Dry battery sealing compounds melt at approxi- 
mately 200 deg. Fahr. and are worked at between 250 and 
300 deg. Fahr. when they pour readily and fill efficiently the 
battery interstices. For switch, socket and panel work the 
same compound is used, being usually cast into stick form 
and then used as solder with an electrically heated solder- 
ing iron. Specially hard compounds have been developed 
for sealing screw heads, nuts, bolts and other live parts of 
electrical fittings and for filling large dry batteries. 

For the sealing of storage batteries acid-resisting asphalt- 
pitch compounds are used, special precautions being taken 
in their preparation to insure their resistance to extreme 
temperatures. These sealing compounds are marketed in 
both black and colors. 

It will be seen from the foregoing that the compounding 
of these waxy bodies for insulating purposes calls for 
much in the way of specialized knowledge regarding their 
characteristics and behavior in electrical service. 
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aracteristics What Determine 


the Selection of MOTORS 


No. 11 of a Series Discussing Motors of Different Types 


Under the heading of variable speed motors there 
are three distinct types, each of which has certain 
characteristics that will be discussed in this series 


By THEODORE SCHOU 


Consulting Engineer AND 


Fairbanks, Morse & Co. 


( | depres speed motors may be defined as those 
motors which have a wide range of speed variation 
governed only by the control used and the nature 

and requirements of the loads which these motors drive. 

There are some limitations to this statement but in gen- 

eral, the speed may be adjusted to any desired value. 

The maximum of flexibility is obtained in a motor of this 

kind, but it is sometimes offset by disadvantages as will 

be seen later. 

Under the division of variable speed motors, there are 
three quite distinct types which we will discuss. 

1—The slip ring induction motor. 

2—Direct current shunt and compound wound motors 
designed for field or armature control. 

3—The alternating current brush shifting motor. 

In the October, 1928, issue of ELectrIcAL MANUFAC- 
TURING, the slip ring motor was considered from the stand- 
point of constant speed applications. It will now be con- 
sidered from the standpoint of its variable speed charac- 
teristics and applications. 

General :—Before proceeding with the discussion of the 
variable speed characteristics, it would be well to bring out 
more clearly the general characteristics of the slip ring 
motor as compared to other types of induction motors. 

In the October, 1928, issue of ELectricAL MANUFAC- 
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Figure 1 


This chart shows the efficiency and power factor characteristics 
of a 100 hp., 1200 r.p.m. slip ring induction motor at different 
load percentages 
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TURING, mentioned above, the slip ring motor was discussed 
from the standpoint of mechanical and electrical features 
differing from the squirrel cage induction motor. Figure 25 
of the same issue showed the rotor construction and Figure 
26 the characteristics of a small slip ring motor with short 
circuited secondary. A further analysis of the slip ring 
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Figure 2 
This chart is similar to that shown in Figure 1 in that it shows 
the same characteristics for a 100 hp. slip ring induction motor 
operating at a speed of 450 r.p.m. 


motor will enable the reader to understand, in a more 
complete manner, just what may be accomplished through 
the use of this type of motor. 

In general the efficiencies and power factors of a stand- 
ard line of slip ring induction motors will be somewhat 
less than those of a standard line of squirrel cage induction 
motors due to the differences in construction mentioned 
above. However, the loss in efficiency and power factor 
is not so large as to become the deciding factor in in- 
fluencing the motor drive for a particular application. 

The efficiency and power factor of a 100 hp., 1200 r.p.m. 
slip ring induction motor operating at its normal full load 
speed is shown in Figure 1. It will be seen that these 
characteristics compare favorably with the squirrel cage 
induction motor. See in ELecrricAL MANUFACTURING for 
June, 1928. 

Figure 2 shows the efficiency and power factor of a 100 
hp., 450 r.p.m. slip ring induction motor, making the same 
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comparison as above; these characteristics also compare 
favorably with the squirrel cage motor. While the slip 
ring motor characteristics are slightly lower, it must still 
be conceded that this basis alone is not sufficient to decide 
the application. Comparing Figures 1 and 2 shows that the 
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Figure 3 


Another chart showing the inrush current of a slip ring elevator 
motor with different values of resistance inserted in the rotor or 
secondary circuit 


power factor of the 450 r.p.m. motor is considerably less 
than that of the 1200 r.p.m. motor. So here again, as in 
the case of the squirrel cage induction motors, we must 
draw the same conclusion, namely, that the slip ring in- 
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Figure 4 
A chart showing the starting and maximum torques of a slip 


ring motor with different values of resistance inserted in the 


rotor or secondary circuit 


speeds that is detrimental and that below 450 r.p.m. this 
motor rapidly becomes too uneconomical for the user. 
This is an inherent characteristic to be found in all types 
of induction motors. 

Figure 3 shows the inrush currents drawn from the line 
by a slip ring elevator motor with different values of 
resistance inserted in the rotor or secondary circuit. This 
test was made using six different values of resistance as in- 
dicated on the curve. These curves simply indicate what 
may be accomplished in the way of varying the starting 
currents. Obviously, by using a standard slip ring con- 
troller with a large number of resistance steps, the inrush 
could have been varied anywhere between these limits or 
even reduced further if it was desirable. 

Figure 4 shows the starting and maximum torques of this 
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same slip ring motor with the same six different values of 
resistance inserted in the secondary circuit. It will be 
noticed that the torque at starting increases as the re- 
sistance is increased until it reaches the value of r, and 
then begins to fall off. It is near this point where the 
resistance inserted is greater than the critical rotor re- 
sistance that the maximum torque as well as the starting 
torque begins to fall off. These curves give a very good 
picture of what may be accomplished in this type of motor 
at starting. 

Variable Speed Characteristics :—While the flexibility of 
speed control of the slip ring motor is in itself a distinct 
advantage, still there are disadvantages which should be 
investigated for any particular application—lack of sta- 
bility is one of the distinct disadvantages. Unless the load 
is to be fairly constant, it would be well to consider an- 
other type of motor! Suppose that during a certain part 
of its duty cycle a slip ring motor would be operating 
at some fraction of its normal full load speed and driving 
a certain load. This condition of operation could be ob- 
tained by inserting the proper resistance into the secondary 
circuit through the use of the controller. However, if 
this load fluctuated the motor would have a tendency each 
time the load became less to return to its normal full load 
The result of a fluctuating load then would be a 
fluctuating speed on the motor drive which would probably 
not be satisfactory for the performance of the duty for 
which the machine driven by the motor was intended. A 
good example of this was the punch press drive mentioned 
in the January, 1929, issue of ELECTRICAL MANUFACTURING 
and shown in Figure 15 of that issue. 

It should be mentioned, however, that the slip ring motor 
is satisfactory for many drives where the load is constant. 
Among these applications are: 





speed. 


1—Centrifugal pump drive. 

2—FElevator service. 

3—Crane and hoist operation. 

4—Fan drive. 

5—Conveyor systems. 

6—Rubber mill drive. 

7—Cement mill drive and many other similar applications. 


When considering the slip ring motor for any variable 
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A chart showing the efficiency of a slip ring motor operating 
under the same conditions as a multi-speed squirrel cage induc- 
tion motor, but at different speeds 


application it would be well to consider its characteristics, 
not only for normal full load speed operation, but also for 
the range of speed variation through which the motor 
may be expected to operate. We will attempt to ex- 
plain this point by a comparison between the charac- 
teristics of the 7.5 hp. multi-speed squirrel cage induction 
motor discussed in the December, 1928, issue of ELECTRICAL 
MANUFACTURING, and a slip ring induction motor, also 
rated 75 hp. (constant hp.) with the speeds below 1200 
r.p.m. obtained by inserting resistance in the rotor circuit. 
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Estimating Blank Sizes 
(Continued from page 58) 


The circumference of the center of gravity (1.913) times 


the neutral arc (.213) = .407, or the area of the radial 
portion. 
The inside diameter (.625) plus one stock thickness 


(.125) == .750, or the diameter of the center of gravity. 
The diameter of center of gravity (.750) times x (3.1416) 
= 2.356, or the circumference of the center of gravity. 
The circumference of the center of gravity (2.356) times 
the height (.531) = 1.251, or the area of the cylindrical 
portion. 
The Circular Bottom Portion 


The area of the bottom equals the area of a .4375 diameter 
circle, or .1503. 


The total area and diameter of blank. 





.1503 = Area of bottom 

1.2510 = Area of cylindrical portion 
.4070 = Area of radial portion 
1.8083 = Total area 


Total area (1.8083) — .7854 = 2.302 and by taking the 
square root of this result we find the diameter of the 
blank to be 1.517. 

In the previous example we had a plain shell with the 
same thickness of stock in the bottom and sides when the 
operation was finished; however, there are other problems, 
such as we have illustrated in Figure 3. In this case we 
have a decrease in stock from 7/64-in. thickness in the 
bottom to .055-in. in the side walls. 

In this type of part we must use an entirely different 
formula, as the conditions involved in the problem are dif- 
ferent. 

In problems of this nature it is common practice to cal- 
culate the blank size from the volume of metal in the part. 
This volume method is just as good, if not better, than any 
method for determining blank sizes, and the reason that it 
is not used to a greater extent on other classes of work is 
the fact that it requires an additional amount of figuring. 

The method for figuring volume is as follows: 

I. The cylindrical portion. 





B65" 2 FOF 
A a Le yy ee 
4 4 
=X 178 & 2.516 Tha 2M 
Hon hence : aro .3517 cubic inches. 


II. The circular bottom portion. 


< (.865 — 2 & .109)* & .109 = .0358 cubic inches. 


7 


la 


III. The quarter circle ring portion. 

For this kind of work, the following formula can be 
set up according to the Guldinus rule: 

Let D = the outside diameter of the ring 

Let r = the radius of the segment 

Thus, r will at the same time signify the height of the 
ring. 


ev 2 ? 
#X? vey wo ee2x™y: 
4 V2 
This can be simplified to: 2.467r? (D—1.151r). 
Using this in our example we have 2.467 & .109 & (.865 


— 1.151 & .109) = .0218 cubic inches. 
Adding the three parts together we have: 
3517 
0358 
.0218 


cu. in. volume in cylindrical portion 
cu. in. volume in circular bottom portion 
cu. in. volume in quarter circle ring portion 


4093 = 


Total number of cubic inches in part. 
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The theoretical blank size will then be: 
IY 
sXD x 109 = 4.093 or D— 2.183. 


Theoretically, the diameter of blank will be approximately 
2-3/16-in. but on the material layout we have increased 
the size of this to 2-7/32-in., this allowance being made 
for the trimming of the shell edge. 

In discussing allowances briefly, it should be noted that 
it is always better to determine the blank sizes on the 
large side and by using the methods described no trouble 
should be experienced. 

However, it is necessary to allow for all additional opera- 
tions, such as trimming, beading, sizing, etc. 

In the previous examples we have had 90 deg. corners 
at the bottom, therefore something must be said about the 
parts with tapered side walls. 

As shown in Fig. 4, the center of gravity may be found 
by the 2/3 B formula, or location C in Fig. 5. 

In these illustrations a 60 deg. angle corner is illustrated. 
This same method will apply to any angle other than 
90 deg. 

The length of the neutral arc may be found by multiply- 
ing the neutral radius by .01745 times the angle. 

The final calculation for finding the area of this portion 
is to multiply the length of the neutral arc by the diameter 
of the center of gravity times 3.1416. 

The method used to obtain the area of a tapered cylinder 
may be applied to any cylindrical part as shown in Fig. 6. 

The circumference of the center of gravity multiplied by 
the height of one side (taken parallel to it), which in Fig. 6 
is 17/32-in. 

In straight cylinders the center of gravity comes in the 
middle between the inside and outside diameters and in 
tapered cylinders this center of gravity comes at a point 
midway between the smallest inside diameter and the largest 
outside diameter. 

In Fig. 6 the diameter of the center of gravity is 1-3/32 
in., which is the figure between 1-1/4 and 15/16, which are 
the outside and inside dimensions respectively. 


Marketing a New Product 
(Continued from page 29) 


radio infant has such a size that someone in 
the business is able to order ten thousand head-phones, 
I guess there must be something to it. Perhaps that’s the 
business for us to get into.” After much experimenting 
a radio. set was finally turned out and in a couple of more 
years the radio end of the Atwater Kent Manufacturing 
Works had overshadowed the old ignition business. 

Many might conclude that Mr. Kent manifested unneces- 
sary fickleness in switching to new products so frequently. 
However, it should be noted that the changes were seldom 
of the concern’s own volition. It was carried along with 
the tide. Had an effort been made to resist the tide, the 
first law of business progress would have been violated 
and as a consequence the company never would have at- 
tained much importance in the manufacturing world. That 
law, as far as it is applied to manufacturing, is to make 
a product for which there is a potential demand. Once 
the market for an article eases off greatly or disappears 
altogether, it is better to make some new device that is in 
demand than it is to stick to the obsolescent product. 

Mr. Kent never wastes time on a receding market. If 
the field for a thing is going, he lets it go. He finds that 
it is much easier to sell the things that are coming in 
than it is to sell those that are going out. While it is true 
that he lets his interest in electricity guide him in the de- 
velopment and evolution of his business, he is careful to be 
interested in electrical articles that will sell. 
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ety Switch Components 


Sheet and strip steel parts, porcelain, brass, copper 
and fibre are the principal materials used in the 
construction of safety switches 
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ELECTRICAL MANUFACTURING acknowledges the assistance of the  factures for 1925, published by the Department of Commerce, 
American Electric Switch Company of Minerva, Ohio, in the _ the annual production of enclosed knife switches, not including 
preparation of the above illustration and the following table of — industrial motor control switches, was 2,055,891. The total 
enclosed safety switch parts. From the Biennial Census of Manu- valuation placed on this annual output was $5,925,610 
Table Showing Materials Used in Safety Switch Construction 
Part | Description Material Part Description Material 
No. | P | ; No. P : 
1 | Cabinet Steel 8 | Quick break clevis Steel 
| Handle Steel | Spring Steel 
| Main door hinges Steel | Cotter key Steel 
| Fuse door hinges Steel 9 | Switch blade assembly— 
Main door lock bar Steel | Switch BMades Cogger 
| Fuse door lock bars Steel | ~ a 
| | Cross bar Fibre 
| Handle lock brackets Steel | aie Mia ai 5 
| Meter trim braces Steel | R; : “4 = Steel 
z Cutout base Porcelain a mst ce ae Steel 
2A | Switch base Porcelain Rivets for mounting cross bar Steel 
' . 
3 Ground lug Copper | Handle attachment Steel 
| Bolt and nut 3rass Handle attachment rivet Steel 
| Ground screw Brass | Hinge jaws Copper 
4A | Deor catch | Steel | Hinge jaw rivets Steel 
; | Dor r catch rivet Steel | Hinge jaw spring washers Copper 
5 Cutout block bridge | Steel Sus bars Copper 
Cutout block bridge screws [ron, copper-plated M , 
: Mounting screws Iron, copper-plated 
6 | Barriers Fibre ; 
ga a f Mounting screw nuts Brass 
| Barrier rivets Steel Sssditeiie B 
. : : otential ta rew 
7 Interlocking mechanism bars Steel i : ; ae re 
Rivets Steel otential tap washers Brass 
Washers Iron Potential tap nuts Iron and brass 
} Spring washers | Copper 10 Switch bus bars Copper 
| 
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Table Showing Materials Used in Safety Switch Construction— Continued 





ry Description Material 
11 Test links assembly— 
Soldering lugs Copper 
| Mounting screws Iron, copper-plated 
Mounting screws Brass 
| Bus bars Copper 
Mounting screw nuts Brass 
Test link handles Fibre 
Test link handle screws Brass 
| Washers Brass 
| Test links Copper 
12 | Break jaw assembly— 
Break jaws Copper 
Mounting screws Iron, copper-plated 
Mounting screw nuts 3rass and iron 
Bus bars Copper 
Soldering lugs Copper 
13 | Neutral bar assembly— 
| Soldering lugs Copper 
Mounting screws | Iron, copper-plated 
| Mounting screw nuts Brass 
Ground screw Iron, copper-plated 








Bus bar Copper 








ty Description Material 
14 | Cutout bus bars Copper 
15 | Fuse clips Copper 
16 | Test links assembly— 
| Soldering lugs Copper 
Mounting screws Iron, copper-plated 
| Mounting screws 3rass 
Mounting screw nuts Brass 
3us bars Copper 
Test links Copper 
| Test link handles Fibre 
Test link handle screws Brass 
| Washers Brass 
17 Fuse clip mounting screws Brass 
18 | Nuts for attaching cutout to 
switch bus bar Brass 
19 Mounting screws and washers | Iron, copper-plated 
20 Meter trim Steel 
21 Card holder Steel 
22 Nameplate Brass 
| Nameplate rivets Steel 
23 | End wall Steel 

















Motor Rewinding Costs 
(Continued from page 62) 


stator. One company reports a charge of 5 per cent more 
than the stator rewinding price. 

As already mentioned, this charge can be determined by 
the use of Table I, and checking the motor frame from 
the manufacturer’s ratings and dimension sheets against 
the 60 cycle frame and then using that price as the charge. 
One large firm doing a considerable amount of 25 cycle 
rewinding charges 20 per cent more than the rewind price 
for a motor of the same horsepower rating at 60 cycles. 

This work can best be done on a time and material basis, 
One company, however, reports that the cost of rewinding 
2300 volt stators will only average 20 to 25 per cent higher 
than for the stators of 110 to 550 volts, 60 cycles. 

The cost of rewinding the stators of this class of motor 
varies with the make and whether split phase or repul- 
sion induction design. For use in arriving at an approxi- 
mate estimate of the cost for the rewinding of either stator 
or rotor, increase the horsepower rating one-half and then 
use the prices from the curves in Figure 4 for the corre- 
sponding size and speed of three phase 60 cycle motor. 

In those cases where the stator winding must be insu- 
lated thoroughly against acid, alkali, oil and moisture, an 
approximate estimate of the charge to be added to the 
price of the stator rewinding job, as shown in Figure 4, 
can be taken as 40 per cent of the horsepower rating above 
10 hp. and equal to the horsepower rating for 10 hp. and 
below. That is, in case of special insulation for a 20 hp. 
stator, add to the stator rewinding price 40 per cent of 
20 hp., or $8.00. For a 2 hp. motor add $2.00. 

The old practice of estimating a rewinding job on the 
basis of the original price is now fast disappearing as inac- 
curate and not a fair method of making charges for the 
repair shop or for the customer. Reference is made to the 
practice of estimating the cost of rewinding a stator, re- 
gardless of condition, as one-half the price of a new motor 
plus 10 per cent. Only three of the 42 companies report- 
ing price schedules referred to this method of arriving at 
the rewinding price. When equipped to do rewinding 


work, and only a small amount is available, it is much 
safer to render charges on a time and material basis than 
this practice of cost of new motor plus 10 per cent. Where 
customers have this basis in mind as the fair charge, it is 
hoped that the average charges made for rewinding work 
as presented with this article will be of assistance in cor- 
recting this impression in the mind of the customer, and 
establish the work on the proper price basis. Motors as 
purchased today are general purpose designs, and when the 
winding fails, requiring rewinding, it is usually the case 
that the service required of the motor is unusual in some 
way. When rewound by an expert winder and insulated 
to meet the service conditions imposed, the motor resulting 
in a ‘special purpose design, and so the rewinding price as 
based on the first cost is not a fair basis of charge. 

The average of charges as reported in the price sched- 
ules received is given in Table II. These charges compare 
favorably with the charges shown in Table I and will, of 
course, depend on the nature of the paint job and the kind 
of crate that is provided. The charges as given in Tables 
I and II will serve as the basis of arriving at approximate 
estimates for extra charges as required for this work. 
One company reports a base charge of 5 per cent of the 
stator rewinding price for painting and 5 per cent additional 
for recrating for shipment. Of the 42 companies reporting 
repair prices, 6 have a separate schedule of charges for 
painting and crating and 6 do this work on time and mate- 
rial basis. The remaining 30 companies did not include 
prices on this work, except in eleven cases, it was stated, that 
these charges are included in the stator rewinding price, 
which would seem to indicate that they consider this a very 
small part of the total stator rewinding price, or they do as 
cheap a paint job as possible and have a few repair jobs 
to ship out, all work being for local delivery. If a motor 
frame is in bad condition as far as paint is concerned, 
it would be good practice in our judgment to provide a 
suitable paint covering for the metal, and when this is 
done it represents work for which there should be rendered 
a fair charge. It is safe to say that a 50 hp. motor rep- 
resents enough of an investment to require a good paint 
job, and that a charge of at least $5.00 for this work is 
a worth-while service for the customer. 

















Facts, Figures and Trends 


Statistical information of value to electrical manufacturers in working 
out policies and plans for production and marketing 


Orders for Electrical Goods 

New the fourth 
quarter of 1928, as reported to the Depart- 
ment of Commerce by 81 manufacturers 
of electrical goods, were $281,988,159, as 
compared with $264,466,257 for the third 
quarter of 1928, and $232,877,670 for the 
fourth quarter of 1927. Total bookings 
for 1928 amounted to $1,029,483,218, an 
increase of 10 per cent over the $926,724,- 
651 of orders booked in the previous year. 


orders booked during 


Most Radio Sets Sold 


on Installments 


Fifty-three per cent of the radio deal- 
ers reporting to the Bureau of Foreign 
and Domestic Commerce and the National 
Electrical Manufacturers Association, who 
were conducting a joint survey, make 50 
per cent or more of their sales of equip- 
ment on the installment plan. Thirty- 
three per cent of the total number report- 
ing do from 75 to 100 per cent of their 
business on that basis. 


Electric Pumps in Cuba 


The campaign for irrigation in Cuba 
as a part of the general movement for di- 
versification and expansion of agriculture 
is giving a great stimulus to the sale of 
electric and gas motors suitable for use 
in pumping the water. The Compania 
Cubana de Electricidad is starting a sys- 
tematic campaign for the use of electric- 
driven pumps fed with current from its 
distribution lines. It would appear that 
there exists a good field in Cuba for 
American manufacturers of electric pumps. 


Electric Refrigeration in Chile 


Growing interest in electrical refrigera- 
tion in Chile is shown by the fact that a 
new building with 18 apartments, which 
is being constructed in one of the most 
fashionable sections in Santiago, will be 
installed throughout with electrical re- 
frigeration. The owner of another apart- 
ment building with 25 apartments is con- 
sidering having every apartment equipped 
with an electrical refrigerator. With the 
introduction of electric refrigeration in 
both of these apartment buildings it is felt 
that other owners will soon follow suit, 
which should greatly aid dealers in intro- 
ducing them into Chilean homes. Up to 
the present, the household units have been 
selling very slowly, the largest demand 
being for commercial purposes. 


Exports of Radio Supplies 
Set Record During 1928 
American exports of radio apparatus 
and equipment in 1928 set a new record, 
the grand total of shipments being valued 
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at $12,081,410, according to figures just 
made public by the Electrical Equipment 
Division of the Department of Commerce. 

The full text of the department’s state- 
ment follows: 

The 1928 exports include $768,728 worth 
of transmitting sets and parts, $4,549,825 
of receiving sets, $1,017,560 of tubes, 
$3,054,310 of receiving set components, 
and $2,670,987 of receiving set accessories, 
a grand total for the year of $12,081,410. 
This is an increase of $2,157,623 over 1925, 
the highest year in radio exports, when 
$9,903,787 worth of radio goods were 
shipped. The percentage of increase is 
21.8 per cent. 


Increase in Use of Power 


The National Industrial Conference 
Board reports that manufacturing estab- 
lishments in this country are now using 
nearly fifty times as much electrical power 
equipment as they did in 1900, while elec- 
tric motors installed in 1925 totaled 26,- 
123,573 hp. as compared with 492,936 hp. 
in 1899. The report further brings out 
the fact that, whereas in 1899 the horse- 
power of electric motors amounted to only 
4.9 per cent of the total installed power, 
in 1925 it represented 73 per cent. 


Conditions in China 
Manchurian 
prosperous. 
flux of 


conditions are generally 
An unprecedentedly huge in- 
immigrants from Shantung and 
Chihli Provinces have permanently settled 
upon new farm lands, principally in North 
Manchuria. This has made for a larger 
use of tractors for breaking land and in a 
greater demand for kerosene engines. New 
railway construction is increasing, tele- 
phone and telegraphic communications are 
improving. 


New Hydroelectric Plant 
for British Columbia 


Directors of the British Columbia Power 
Corporation have announced that a start 
will be made at once on the first unit of 
a $7,250,000 power plant at Ruskin, on 
the Stave River. The first unit will de- 
velop 43,000 hp. in one generator. 


Market for Electrical Equipment 
in Java 

It is believed that there is a market 
for electrical equipment of various kinds 
in Java if the manufacturer is willing to 
invest enough in that market to send a man 
to the territory at least once a year. One 
American firm is doing a steady and profit- 
able business in that country and is get- 
ting a good share of the supply of in- 
sulators for electric railways and for 
hydroelectric transmission lines. 
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Exports to Latin America 


A statement, recently issued by the Na- 
tional Foreign Trade Council, on Latin 
American Trade Development with the 
United States shows that this country is 
now supplying 39 per cent of all the 
world’s exports to Latin America, while 
England, France, and Germany combined 
supply only 31 per cent. 


Electric Appliances in Colombia 


Due principally to the fact that elec- 
tric current rates have taken a decided in- 
crease in Bogota, Colombia, and that elec- 
tric power is limited, the electric light 
company is not encouraging the further use 
of electrical appliances at this time. One- 
quarter horsepower motors of 150 volts are 
available in Bogota, selling at $40 to $50. 
The Colombian import duty on these 
motors is 1 cent per kilogram, gross 
weight, which includes all packing mate- 
rial. 


Refrigeration of Milk in Home 
Is Studied 


Milk keeps best in the household re- 
frigerator when the temperature is main- 
tained at 45 deg., or lower, according to 
the conclusions reached by Anna M. Pabst, 
of the Bureau of Home Economics, De- 
partment of Agriculture, who has made 
a study of milk as handled under home 
conditions. 


Market for Corn-Popping 
Machines in Ontario 


It is believed that a large potential mar- 
ket exists in the southwestern peninsula 
of Ontario for electrically operated corn- 
popping machines. The availability of 
cheap electric power throughout that por- 
tion of Ontario is favorable to the devel- 
opment of this market. The use of corn- 
popping machines that require an attend- 
ant have helped to stimulate the demand 
for popcorn, and have paved the way for 
future development of the market. 


Saving by Simplification 


Another example of the stimulating 
effect of simplification is shown by the 
case of a large lamp manufacturer. This 
concern reduced its number of general 
lighting lamps manufactured from 1,260 
to 180, and voltages were reduced to 3. 
Lamp bases were reduced from 179 to 3. 
As a result of this simplification, prices 
were reduced 50 per cent in 12 years, 
and sales increased 74 per cent in four 
years. Transportation and warehousing 
expenses were reduced, floor space was 
more efficient, and employee efficiency in- 
creased, 
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Surpasses even itself ! 


Peerless Insulation today is a product of evolution. Every 
property possessed by the first sheet of Peerless has been 
developed and intensified by scores of improvements during 


the forty years this remarkable insulation has served 
industrial America. 


The fabric as produced today has a much higher tensile 
strength. It easily folds with or across the grain without 
cracking at the fold. Absolute uniformity in thickness has 
been achieved, as well as a fine, even finish. A new chemical 
treatment has made it denser and harder, too, without im- 
pairing the high dielectric strength which has always char- 
acterized Peerless Insulation. 


Check up on the service requirements of your products. If 
any of them need the advantages offered by Peerless, use 
Peerless; for only in this super-paper will you find all these 
desirable properties present in their relative importance. 


NATIONAL VULCANIZED FIBRE CO. 
Wilmington, Del., U. S. A. 


Offices in principal cities 
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Spain—A Market for Electrical Products 


(Continued from page 32) 


industrial electrical appliances have a ready market, which 
will expand still more, as time goes on. It seems that the 
government and the people have set their minds on the 
industrialization of the country and all efforts are bent in 
this direction. Electric utilities are helping as much as they 
possibly can, because it will help them to develop their 
properties, and increase their production. Right now, their 
problem is “load building,” to flatten their load curve. 

I stated before that an extensive water-power develop- 
ment has been started in Spain. As a matter of fact, the 
development extends also to several other activities, but all 
related to the electrical industry. It would be impossible 
to describe here those developments in detail, but I shall 
enumerate them in order to give an idea of the great op- 
portunities that Spain offers to the American manufacturer 
of all kinds of electrical supplies. Furthermore, I want 
to emphasize that these are not mere projects; they are 
actual developments already started or about to be started. 
They are: 

Hydrolectric Development of the 
(Northeast part of Spain). This is in the construction 
stage. The name of the enterprise is Federacion Hidro- 
grafica del Ebro (Ebro Hydrographic Federation). Its 
object is to use all the water-power of the River Ebro 
and its tributaries for irrigation and electricity. All who 
had water rights are members of the Federation in part- 
nership with the State and the Federation functions as 
a private corporation. The partnership of the State is 
only to the end of supplying capital to start and block the 
possibilities of the formation of a controlling trust. 

Hydroelectric Development of the River Douro Basin 
(Northwest part of Spain). This is in the organization 
stage. In every detail it is similar to the Ebro development. 

A Third Hydroelectric Development on the Guadalquivir 
River basin will be started in the South as soon as they 
complete the organization of the one on the River Douro. 


River Ebro Basin 


A Fourth Hydroelectric Development will be started 
around the Guadiana River basin as soon as the one on 
the Guadalquivir River is organized. 

Steam Railroad Electrification has been decided and al- 
ready started. Every mile will be electrified. Power from 
these developments is the basis of this electrification, 

National Power Line. There is a plan to interconnect 
the old and new hydroelectric developments with steam 
plants in the coal mine centers to form a super-power trans- 
mission line all around Spain. The government has pre- 
pared specifications by which private companies can build 
the section of their lines that could be connected to the 
super-power line. 

The developments mentioned cannot fail to create a tre- 
mendous wealth, as immense extensions of land will be 
irrigated and the establishment of industries encouraged. 

In order to give financial assistance to farms and indus- 
tries, banking concerns assisted by the government have 
been organized. Finally, in order to promote foreign busi- 
ness, the Banco Exterior de Espana (Foreign Bank of 
Spain) is being organized. 

This report would not be complete without a reference 
to the two great Spanish expositions to be held during 1929, 
one in Seville and the other in Barcelona. 

The Seville Exposition will be opened in March and is 
Spanish-American in scope. All the nations of the Ameri- 
can continent including, of course, the United States, will 
be represented. This exposition will be held from March 
to Dec. 31, 1929. The exposition in Barcelona is interna- 
tional in scope and will contain exhibits from all the nations 
of the world. It will be open from May to Dec. 31, 1929. 

These expositions will attract millions of visitors to Spain, 
especially Latin-Americans. Here is a splendid opportunity 
for American manufacturers to present their products not 
only to the Spanish people, but also to the Latin-Americans 
and the world at large. 





Know Your Selling Costs 


(Continued from page 38) 


partment, Franklin Pottery, Inc., Lansdale, Pa. The plans 
of this group are still in process of formation. 

These officers and directors were elected: President, C. A. 
Bridges, Moe-Bridges Co.; vice-president, Herman Plaut, 
L. Plaut & Co.; directors, Joseph Markel, Markel Electric 
Products, Inc.; L. L. Reading, Franklin Pottery, Inc.; 
George Klein, Novelty Lighting Corp.; Richard William- 
son, R. Williamson & Co.; George Cassidy, Cassidy Co., Inc. 

This executive advisory committee was appointed, to 
meet once a month, the directors meeting four times a 
year: L. L. Reading, chairman; D. E, Lindsay, Murlin 
Mfg. Co., and Melvin Spencer, Frink Corp., Inc. 

One of the most instructive features of the convention 
was an illustrated talk by A. L. Powell, manager, engi- 
neering department, Edison Lamp Works, Harrison, N. J., 
who described the new vogue for ornamental lighting ef- 
fects in the home as providing a valuable potential sales 
field. 

Mr. Powell described modern ornamental lighting as “the 
jewelry of lighting.” “In the home,” he said, “no such thing 


as colored lighting is possible in a general sense, but we can 
use spots of highlight in color, superimposed upon the 
general scheme of illumination. 

“Ts there a market for such ornamental lighting in the 
home? At Nela Park in Cleveland and at Harrison, N., J., 
we have exhibits of ornamental lighting, in which the 25,- 
000 or 30,000 people who visit us a year show an outstand- 
ing interest. I should say that the potential market might 
be based on the observation that in some of the homes I 
know up to eight of these ornamental lighting pieces are 
now being used. The interest shown already by news- 
papers, in publishing pictures and articles on this subject, 
indicate the popular appeal. A motion picture news reel 
used pictures of some of our pieces without any previous 
action on our. part. 

“Ornamental lighting means an additional load for the 
central station. The housewife leaves such lighting on all 
the evening because no woman likes a dark room. If only 


one ornamental lighting piece were sold to each residential 
consumer, the additional load would be surprisingly large.” 
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A moderately pitced 


slot insulation— 
G-E No. 1850 


insulating paper 


HESE are the characteristics of the new G-E No. 
1850 insulating paper: endurance, toughness, flexi- 
bility, high dielectric value, high tearing strength, 
absolute freedom from pinholes; folds without cracking. 
All these are qualities you want in slot insulating paper, 
an insulating paper now available at a moderate price. 


G-E No. 1850 for slot insulation can be furnished (1) 
in untreated form, (2) treated with an insulating varnish, 
or (3) thoroughly impregnated with insulating oil. It is 
but one of a complete line of insulating papers and 
fibers manufactured by General Electric. 


Become better acquainted with G-E insulating materials; 
the G-E Merchandise Distributor near you will gladly 
furnish complete information. Begin by examining a 
sample of G-E No. 1850 paper which you can obtain, 
without obligation, by filling out and mailing the 
coupon below. 


800-500 


GENERAL ELECTRIC 








l Section I-483, Merchandise Dept., 
General Electric Company 
Bridgeport, Conn. 
Gentlemen: 
Kindly send mea sample of the new G- E No. 1850 insulating paper 












Electrical -Afanuf acturing ACews 


A department containing news, and descriptions of new materials, parts and 





devices for the manufacture and repair of electrical products 


HUMANA 


Low Tension Meter Practice 


Subject of N.E.L.A. Report 


In a serial report of the meter com- 
mittee, Engineering National Section, 
National Electric Light Association, the 
modern trend of low tension metering in- 
stallation practice is presented, various 
schemes are discussed and their advan- 
tages and disadvantages are pointed out. 

The trend of modern installation prac- 
tice, says the paper, is to provide metal 
inclosures for all service conductors and 
metering equipment between the electric 
company’s main and the load side of the 
meter. This is generally accomplished by 
inclosing the service wires in metal con- 
duit installed so as to eliminate condulets 
and pull boxes, and inclosing the main 
switch, fuses, meter terminals, test facili- 


ties and connections in metal boxes or 
cabinets. The advantages of metal in- 
closures have become more _ generally 
recognized as they minimize accidental 
damage, make tampering more difficult, 


serve as a safety measure, and aid in the 
standardization of meter installations. 
These features have been determining fac- 


tors in bringing about a more extended 
use of metal-inclosed equipment, particu- 
larly in the larger companies. 
Simplification in installation practice 
and improvements in methods of connect- 
ing small installations, especially those for 
residences, necessitated some modifications 
in service-entrance meter designs. In ac- 
cordance with the practice of some utilities 
the service fuses must be under seal, inac- 
cessible to the customer but accessible to 
authorized employees. Other utilties re- 
quire cabinet construction which will per- 
mit the use of main fuses accessible to the 
customer. It is generally conceded that 
the most desirable construction does not 
permit the customer to have access to live 
parts on the service side of the meter. 
The report discusses service-en- 
trance cabinets, standardization of bases 
for single-phase meters, polyphase meters, 
the need for further standardization, small 
capacity circuit breakers, requirements of 
entrance cabinets, and suggested 
for service entrance meter 
cabinets under which are discussed classi- 
fications, general requirements, sizes, cov- 
ers, testing facilities, fuses and switches. 


also 


service 
specifications 





Over and Under New York with the Sound Waves 

















SPECIALLY shielded micro- 
4 phone in the airplane was used 
by Leslie Joy, who handled the aerial 
end of the presentation. Mr. Joy is 
shown above, addressing his unseen 
audience from his vantage point far 
above the Metropolis. In the lower 
picture is Edmund B. Ruffner, as he 
appeared handling the “mike,” while 
himself being subjected to an air 
pressure of 25 pounds per square 
inch. Both experiments were heard 
over a national network 


ADIO fans recently experienced 

the unusual sensation of listen- 
ing to a program broadcast from the 
air above New York City and from 
a subway tunnel 65 feet beneath the 
surface of the East River and 400 
feet from the shore. The_ short 
wave transmission of the two mes- 
sages was picked up and rebroad- 
cast from the studio of WEAF 






American Welding Society 
Meets in Pittsburgh 


The Pittsburgh district of the American 
Welding Society held its annual structural 
steel meeting on Jan. 30 at East Pitts- 
burgh, as guests of the Westinghouse Elec- 
tric and Manufacturing Company. 

The meeting opened with an inspection 
of the new arc welded factory buildings 
of the Westinghouse Company at Traf- 
ford City, which are now nearing comple- 
tion. These four structures involve ap- 
proximately a thousand tons of steel. 
Welding of steel structures has progressed 
to the point where a considerable tonnage 
was erected by the noiseless method in 
1928. These structures, in addition to their 
size, represent further distinct advances 
in that the variety of construction calls for 
practically every type of joint common to 
structural steel practice. Practically all 
fabrication was done on the ground and 
the steel erector becomes in reality the 
fabricator as well. 

Following the inspection of the new 
buildings the society assembled in the 
Westinghouse Auditorium in East Pitts- 
burgh. E. C. Brown of E. C. Brown En- 
gineers, delivered a paper on the detailing 
of welded steel buildings. J. F. Minnotte, 
of Minnotte Bros., who are erecting the 
Trafford buildings, related the new situa- 
tions and conditions encountered in such 
work by erectors. G. F. Emery, chief 
building inspector of the city of Detroit 
presented a general paper on_ structural 
welding from the standpoint of building 
departments. About fifty members were 
present. 


Contest Announced for Slogan 
on Industrial Electric Heat 


Seven prizes, totaling $500, will be 
awarded by the National Electrical Manu- 
facturers Association and the National 
Electric Light Association for the best 
slogans to promote the use of electric heat 
in industry. 

Each contestant may submit not more 
than three slogans, and each slogan must 
be accompanied by an analysis not exceed- 
ing 100 words. Preference will be given 
to brevity in slogans. The awards will be 
made on the basis of the best slogan and 
analysis. First prize will be $250, second 
$100, third $50, and four of $25 each. 

There is scarcely an industry in which 
electric heat is not applicable. Some of 
the present industrial uses of electric heat 
are in smelting, refining, hardening, tem- 
pering, and enameling of metals, annealing 
glass, firing vitreous enamel ware, baking 
enameled and japanned products, drying 
painted products, core baking in foundries, 
commercial baking of bread and cake, and 
drying fruit. 

For the guidance of contestants, the joint 
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committee of Nema and N. E. L. A. on 
electric furnace development, sponsor of 
the slogan contest, states that the follow- 
ing advantages are to be gained by the use 
of electric heat in industry: 

Ease and accuracy of temperature con- 
trol; uniformity of temperature through- 
out furnace; ability to maintain predeter 
mined temperature conditions and obtain 
uniform products day after day; economy 
through reduction of defective products 
and reduction of metal losses when melt- 
ing metal ; cleanliness and improved work- 
ing conditions; safety to people and prop- 
erty; wide applicability wherever heat is 
required. 

Slogans should be broadly descriptive of 
the possibilities and advantages of electric 
heat in industry. Contestants should sub- 
mit each slogan and its accompanying 
analysis on a separate sheet. The con- 
testant’s name and address should appear 
only on the outside of the envelope, which 
should be addressed to “Slogan Contest, 
National Electrical Manufacturers Associ- 
ation, 420 Lexingtcn Ave., New York 
City.” Slogans must be mailed before 
midnight, May 30, 1929, at which time 
the contest closes. Results of the com- 
petition will not be made public before 
June 30, 1929. 


Americans Plan Participation 
in Engineering Congress 


An international laboratory of world 
progress and achievements in electrical 
engineering will be conducted next Oc 
tober by eminent authorities from the 
United States and other nations at the first 
World Engineering Congress to be held in 
Tokio, according to Dr. Elmer A. Sperry, 
chairman of the American Committee, 
which is arranging for the attendance and 
participation of engineers from this coun- 
try in the meeting. 

Electrical engineers of prominence from 
New York, Philadelphia, Pittsburgh, At- 
lanta, San Francisco and other cities will 
present papers at the round-table on elec 
trical engineering which will be one of 
the many sections covering all branches of 
engineering. Word has been received from 
Japan, Dr. Sperry said, of some of the 
subjects to be discussed by electrical engi- 
neers from the various countries at the 
sessions devoted to electrical engineering 
problems and advances. 

The S. S. President Harding, carrying 
scientists and engineers from the United 
States, will sail from San Francisco for 
Japan next Fall and it will be made up of 
leaders in the engineering profession. D. C. 
Jackson of Boston, is chairman of the 
technical program committee which is as- 
signing subjects to be treated in papers by 
American engineers. The American In- 
stitute of Electrical Engineers is acting as 
sponsor for the program of papers by 
engineers from this country. According to 
information received from Japan _ by 
Maurice Holland, secretary of the com- 
mittee, the program has been practically 
prepared. 

Farley Osgood of Newark, N. J., P. M. 
Downing, vice-president, Pacific Gas & 
Electric Co., San Francisco, W. E. 
Mitchell, vice-president, Georgia Power 
Co., Atlanta, Ga., and E. C. Stone, Du- 
quesne Light Co., Pittsburgh, are collabo- 


A Fundamental Advance 
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O oil, minimum maintenance, ease 
of inspection, and the ability to in- 
terrupt heavy alternating currents in air 
quicker than a comparable oil circuit 


breaker, are the features of this new 


Deion unit. At the left is an end view 

of a 2,000-ampere, 15 kv. 3 pole Deion 

circuit breaker. Above is the Deion 

chamber of a 15,000-volt breaker and 
a closeup of a single Deion plate 





rating on a paper on “Interconnection and 
its Effect on Power Development,” it was 
reported. “Remote Operating Supervision 
and Control of Electric Power Stations and 
Substations” is the subject of a paper in 
which these are the collaborators: Chester 
Lichtenberg, General Electric Co., and F. 
Zogbaum, New York Edison Co. 


Industrial Control Merger 
with Square D Approved 


Announcement has been made that 
the merger of the Industrial Controller 
Company, Milwaukee, Wis., and the 
Square D Company, Detroit, has been 
approved by both companies. The two 
organizations are important manufac- 
turers of electric switches, panelboards 
and other electrical control devices. 
T. J. Kauffman has been selected to 
head the consolidated companies as 
president, with F. W. Magin, Carlton 
M. Higbie and L. W. Mercer as vice- 
presidents, and W. S. Worcester, secre- 
tary and treasurer. The two firms are 
planning additions to their production 
quarters. 


General Cable Corporation 
Opens Southern Plant 


General Cable Corporation announces 
the opening on Feb. 1 of the Mobile plant 
of its Southern States Cable Company 
Division. Original announcement of this 
plant was made only a few months ago and 
the plant was rushed to completion in or- 
der to be ready for the large program of 
electrical construction in the South in 1929. 

This is the first wire mill south of Bal- 


timore. The plant will draw and strand 
copper wire and will also manufacture 
weatherproof wire. A large part of the 
plant will be devoted to a complete ware- 
house stock of all kinds of insulated wires 
and cables. This stock includes products 
of the other divisions of General Cable 
Corporation, including Dudlo Manufactur- 
ing Company Division, Rome Wire Com- 
pany Division, Safety Cable Company Di- 
vision, and Standard Underground Cable 
Company Division. 


Edison Lamp Sales Heads 
in Mid-Winter Meeting 


The annual mid-winter conference of the 
district sales managers of the Edison Lamp 
Works of General Electric Company was 
held at the home office of the company at 
Harrison, N. J., on Feb. 18, 19 and 20. 

Following a two-day discussion of sales 
plans and merchandising activities to be 
carried out through the remainder of the 
year, the conferees listened to a series of 
talks given by B. C. Forbes, editor of 
Forbes Magazine, T. H. Beck, editorial 
director of Collier’s Weekly, W. W. Free- 
man, vice-president of the Columbia Gas 
& Electric Engineering Corp., A. Pryor, 
Jr., and E. H. Ramsdell, both of Batten, 
Barton, Durstine & Osborn. 


Trumbull-Vanderpoel Purchased 
by Cutler-Hammer, Inc. 


Cutler-Hammer, Inc., Milwaukee, Wis., 
has acquired the business of the Trumbull- 
Vanderpoel Electric Manufacturing Com- 
pany, Bantam, Conn., which will be oper- 
ated as a subsidiary under its present 
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Other 
Ambler Asbestos 
Products 


Ambleroid Cold Moulded 
Products 


Ambler Asbestos Shingles 


Ambler Asbestos Corru- 
gated Roofing and 
Siding 

Linabestos 


Waltile 


SHINGLE, SLATE & SHEATHING COMPANY 


Main Office: Ambler, Penna. 


BOSTON CHICAGO 
BUFFALO CLEVELAND 


AMBLER 
EBONIZED 
ASBESTOS 

LUMBER 


HE ideal material for 

switch board and insulation 
uses. Philadelphia’s huge sub- 
way project includes the best and 
most modern of materials. 
Ambler Ebonized Asbestos Lum- 
ber was chosen because of its 
superior dielectric and physical 
qualities. 


At the left is a switchboard in the Transformer 
Room, Spring Garden Street Station 


Design by Dept. of City Transit. 


Manufacturer—Westinghouse Electric & Manufac- 
turing Company. 


Contractor—W. V. Pangborne Company, Philadel- 
phia. 


Leading Electrical Manufacturers Use 


AMBLER EBONIZED ASBESTOS LUMBER 
Approved by Underwriters’ Laboratories 


Meets all specifications of Bureau of Engineering, United 
States Navy, without Restrictions as to thickness. 
Send Inquiries to 


ASBESTOS 


Factories: Ambler and St. Louis, Mo. 
BRANCHES 
PHILADELPHIA NEW YORK CITY WASHINGTON 
PITTSBURGH MINNEAPOLIS WILKES-BARRE 
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name. This purchase will add a complete 
line of meter service and safety switches 
to the present Cutler-Hammer line of mo- 
tor control, wiring devices and allied elec- 
trical items. 


Steel and Tubes Names Head 
for Electrical Division 


Steel and Tubes, Inc., Cleveland, Ohio, 
manufacturer of thin wall conduit, an- 
nounces that the headquarters of the Elec- 
trical Division has been removed to the 
plant of Steel and Tubes, Inc., of New 
York, located at Scott and Meserole Sts., 
Brooklyn, N. Y. Morgan P. Ellis has 
been appointed vice-president and general 
manager of this company. 





Synthane Corporation 
Erects New Plant 


Synthane Corporation, at Oaks, near 
Philadelphia, Pa., has completed the erec- 
tion of ics plant, and is now in production 
of laminated Bakelite products, in sheets, 
rods, tubes and fabricated parts. 

The plant, built solely for the production 
of laminated Bakelite materials is of mod- 
ern construction with special equipment of 
the most up-to-date kind. It is located on 
the Pennsylvania Railroad System and has 
adequate facilities for quick delivery. 

Synthane Corporation is represented by 
H. G. Blauvelt, Tribune Bldg., New York; 
J. B. Rittenhouse, 32-40 Clinton St., Chi- 
cago; and C. E. White & Company, Bulk- 
ley Bldg., Cleveland. 


B revities 


- 





Electric Soldering Iron Company, 
Inc., announces the removal of its plant 
from 124 West 18th St., to larger quar- 
ters at 135-139 West 17th St., New York 
City. 


Electrical Manufacturing 


Westinghouse Electric Organizes 
Refrigerator Department 


An electric refrigerator department has 
been organized by the Westinghouse Elec- 
tric and Manufacturing Company, East 
Pittsburgh, Pa. 
Headquarters of 
the new depart- 
ment have been 
established at the 
Mansfield, Ohio, 
Works, and J. S. 
Tritle has been 
appointed general 
manager in addi- 
tion to his respon- 
sibilities as general 
manager of the 
Westinghouse mer- 
chandise _ depart- 
ment. Carl D. 
Taylor, formerly 
manager of the industrial division at the 
Westinghouse Pittsburgh office, has been 
appointed manager of the refrigeration 
department by Mr. Tritle. 


J. 8. Tritle 





Geuder, Paeschke & Frey Company, 
Milwaukee, Wis., has appointed E. H. 
Wood, 220 Delaware Ave., Buffalo, 
N. Y., and Charles E. Davis, 888 The 
Arcade, Cleveland, Ohio, as represen- 
tatives for the stamping, forming and 
pressed metal contract department, in 
the Buffalo and Cleveland territories 
respectively. 

J. Struthers Dunn, Philadelphia, has 
enlisted the services of Norman Mc- 
Kinney, formerly sales manager for the 
Signal Engineering Company, to manu- 
facture relays, thermostats and signal 


equipment under the name of Struthers 
Dunn, Inc. 


Hanson-Van Winkle-Munning Com- 
pany, Matawan, N. J., announces that 
C. W. Yerger, Eastern district manager 
for Cutler-Hammer, Inc., is now asso- 
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ciated with Hanson-Van Winkle-Mun- 
ning as general sales manager. Mr. 
Yerger had been connected with Cutler- 
Hammer since 1908. E. N. Boice, who 
has devoted considerable time to direct- 
ing Hanson-Van Winkle-Munning sales, 
besides his duties as secretary, will now 
devote his full time to the latter posi- 
tion. 


Beg Your Pardon 


In EvectricAL MANUFACTURING for 
February, 1929, it was erroneously stated 
that the illustrations which appeared on 
pages 37, 38 and 39 were contributed by 
the Starr Porcelain Company, Trenton, 
N. J. These pictures were used through 
the courtesy of Porcelain Products, Inc., 
Findlay, Ohio. 


eACanutacturers’ 


Catalogs 





New Jersey Zinc Company, 160 Front 
St., New York City. Booklet, zinc and 
metal alloys. The history of zinc and 
alloys; brief discussions of the compo- 
sition and uses of Horse Head, Bertha, 
Mossy, Nassau, Feathered Slab Zincs; 
standards and physical properties of zinc 
in comparison. with other metals. 


Angle Steel Stool Company, Plain- 
well, Mich. Catalog C, steel stools and 
factory equipment. 


Timken Roller Bearing Company, 
Canton, Ohio. This 149-page book 
shows how universal bearings have be- 
come in every kind of equipment and 
how they have effected radical savings 
wherever wheels and shafts turn. The 
book includes technical information on 
bearing mountings and installations. 





Meadows Introduces New Washer at Three-Day Sales Meeting 


f cies presentation of the new Meadows Model V Select-A-Speed washer 
was elaborately staged by a pageant, which dramatically portrayed the 
elements of capital, labor, advertising, invention, beauty, experimenta- 
tion and others, all of which were vitally concerned in the develop- 


ment of the company’s improved machine. 


duction of part of the pageant aligned beside the washer. In the 
inset is Dr. George W. Allison, new sales promotion manager 







Below is a repro- 


Five hundred and eighteen Meadows 
distributors and larger dealers met at a 
convention conducted by the Meadows 
Manufacturing Company, Jan. 14-16 at 
Bloomington, Ill., at which the company’s 
new Model V Select-A-Speed washer was 
introduced. The new machine provides a 
washing speed for every type of fabric and 
changes the transmitted speed without the 
use of a clutch or the change of a gear. 

The introduction of F. E. Hazard as 
the new director of sales, the announce- 
ment of a million dollar appropriation for 
advertising and sales development and the 
presentation of L. B. Green, the designer 
of the new machine, were highlights of 
the three-day session. Coincidental with 
the introduction of the washer, the first of 
a series of Meadows radio broadcasts was 
transmitted over a special hook-up. An 
entire day was devoted to a discussion of 
methods of training salesmen and sched- 
uling future regional training sessions. 
Diamond buttons were presented to two 
members of the Meadows organization 
who had compiled a record of 100 sales. 
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Use Stewart Die Casting Process to improve 
performance, cut costs, hasten production 


HE economic advantages to be gained from die cast- 

ing operations vary with the detail requirements 
of each job. The net result in one case may be only a 
reduction in parts cost, in another lighter weight, again 
faster production or a release of costly manufacturing 
space to more productive operations. 


Completely satisfactory results are as much a result of 
skillful application of die casting as of the casting 
process itself. 


Stewart engineers and craftsmen have an unusually com- 
plete background of experience, and they operate the 
largest plant in the world devoted exclusively to die cast- 
ings. Manufacturers are invited to consult the Stewart 
staff for practical information on the application of the 
Stewart Die Casting process to their individual needs. 


THE STEWART 


Detroit - Pittsburgh + Dayton’ ¢ 
Newark -¢ Cleveland 






DIE CASTING CORPORATION 


4500 Fullerton Avenue, Chicago, Illinois 


St. Louis 
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John R. Wilkins, for 16 years repre- 
sentative of the Economy Fuse Com- 
pany, has resigned to become district 
sales manager for the electrical division 
of Steel and Tubes, Inc., with offices at 
423 Weld Building, Mass. 

Charles A. Dostal, district manager of 
the Philadelphia, St. Louis and Chicago 
offices of the Westinghouse Lamp Com- 
pany for almost 16 years, has resigned 
to join the American Flyer Manufactur- 
ing Company as vice-president in charge 
Fred S. Kinney, 
Philadelphia manager, 
Dostal Middle West manager 
Westinghouse Lamp Company. 

C. M. Taylor has been appointed sales 
manager for the Lincoln Electric Com 
pany, Cleveland, Ohio. Upon graduat 
ing from Western Reserve University 
in 1916, he joined -Lincoln and shortly 
thereafter was selected foreman of 
test and assembly departments. 
promoted to 
later elected vice 
He remained as factory man 
ager until his recent promotion. 

H. H. Wood, formerly chief engineer 
for the Laclede Steel Company of St 
Louis, has joined the industrial depart 


Boston, 


of sales. formerly 
succeeds Mr. 
for 


as 


the 
In 1923 
he was manager 
ind 
president. 


factory 


two years was 


ment of the Timken Roller Bearings 
Company, Canton, Ohio. He will spe- 
cialize in the application of Timke1 


bearings to steel mill equipment of vari 
sorts. 

A. R. Pierson has been appointed dis 
trict manager of the new branch of 
fice of the Maloney Electric Company, 
St. Louis, which has been opened at 
101 Marietta St., Atlanta, Ga 

William J. McIlvane has been named 
genera! sales manager of the Metropoli 
tan Device Corporation, 1250 Atlantic 
Ave., Brooklyn, N. Y., manufacturer of 


ous 


protective devices, distribution equip 
ment and radiators. He was formerly 
associated with the Copperweld Steel 
Company, Glassport, Pa., as. district 
manacel 
Obituary 
‘aie _ 
Thomas Duncan, president of the Dun 


., Lafayette, 
an. 21 He 


was born in Scotland in 1865 and came t 


can Electric Manufacturing C 
Los \ngeles, 5 


Ind., died in 


\merica in 1883. He was connected wit! 
the Fort Wayne Electric Co. and the Sie 
mens & Halske Electric Co.. before he 


founded the Duncan Company in 1901. 


Raphael E. Gallagher, president of the 


New York Insulated Wire Company 
died in New York, Feb. 11 In 1884 
he organized the company of which he 


was head and which is now a member 


of the wire and cable section of the 
National Electrical Manufacturers As- 
sociation. Mr. Gallagher, who was 78, 
held the position of secretary of his 
company from its founding until 1927. 
F. L. Mueller, vice-president of the 


Advance Spring & Wire Company, Chi- 
cago, was killed in automobile accident 
on Feb. 1. He was 29 years of age, a 
son of F. C. Mueller, president of the 
Advance Company. 


Electrical 
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American Institute of Electrical En- 
gineers.—Regional meeting at Cincin- 
nati, March 20-22; Dallas, Tex., May 


7-9; Swampscott, Mass., June 24-29. 


American Society of Mechanical En- 
gineers. — Regional meeting at Knox- 
ville, Tenn.. March 22-23; Regional 
meeting at Salt Lake City, Utah, July 
1-4 


American Society for Testing Mate- 
rials— Annual meeting at the Chalfonte- 


Haddon Hall, Atlantic City, N. J., 
24-28. 


June 


American Welding Society. Annual 
meeting at the Engineers Society Build- 
ing, 29 W. 39th St., New York City, 
April 24-26. 


Institute of Radio Engineers.— Annual 
meeting at the Mayflower Hotel, Wash- 
ington, D. C., May 13-15. 


National Electric Light Association. 


Annual convention and exhibition at 
the Municipal Auditorium, Atlantic 
City, N. J., June 3-7. 


National Electrical Manufacturers As- 
sociation. Hot 
Springs, Va., 


Spring meeting at 


week of May 20. 


National Electrical Wholesalers As- 


sociation.—Semi-annual convention § at 


Neew Goods for 


Manufacturing 
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the Homestead, Hot Va., 


27-31. 


Springs, 


May 


Information /Vanted 





Information Wanted 


asked for the 
manufacturers 


We 


and 


been 
of 


have 
addresses 


names 
of the 


articles listed herewith. 


Replies from our readers to any of these 
inquiries will be greatly appreciated by 
the Information Bureau of ELEcTRICAL 
MANUFACTURING, 461 Eighth Avenue, New 
York City. 

“Burrows” Therapeutic Lamp. 

“L. R. Co.” Receptacles. 

“Williams” Commutator Dressing. 
“Splendida” Electric Iron. 

“Graustark” Line of Lighting Fixtures. 
“Sal Co. 176’ Lamps. 

“Electron” Heating Pad. 

“Lilly Wilson” Vacuum Cleaner. 
“Perkins” Siren. 

“Flint” Waffle Iron. 

“Packard” Vacuum Cleaner. 

“Blaisdell” Automatic 
Aghter. 
“Columbus-Universal” Electric 
‘leaner and Floor Polisher. 
Manufacturers of Electric Incinerators. 
“Defiance” Cigarette Lighter. 

Manufacturers of Electric-driven lamp 
shade lacing machines. 

“Vesodore” Cigar Lighter. 


Electric Cigar 


Vacuum 


am 


Your Inspection 





Overload Relays 
General Electric Co., Schenectady, 
placed the market double 
triple-pole temperature overload 
the principal advantages of 


the 


N. Y., 
and 
relays, 


1aS on 


which lie in 
construction allowing the user to re- 


ive and insert heating elements when 





Vhese re! 


necessary. avs permit the use of 

third relay unit on the same base when 
is desired to protect three legs of a cir 
uit. TC-121 relays are designed for pro- 
tection of circuit, while 
rC-131 provides an element for the pro- 
tection of the third leg. Both relays have 
4 current-carrying capacity of 30 to 150 
amperes, and are available for either front 
wr back connecting. 


it 


two legs of a 


Radio Grille Cloth 


Tindall 200 Madison 
\ve., New York, has brought out several 


Fabrics Corp., 


patterns in radio grille cloth and announces 


that its mill at Pawtucket, R. [I., 


is ina 


position to work out special constructions, 
patterns and colors according to specifica 
tions. 


Mica Undercutter 


Ideal Commutator Dresser Co., 1008 
Park Ave., Sycamore, Ill., has placed on 
the market a motor-driven mica_ under- 
cutter that operates in a space 3% in. wide, 
so that it is unnecessary to dismantle brush 
rigging. It is provided with a set screw 
for locking the depth gage, which is raised 
and lowered by means of a 
adjusting screw. 


micrometer 
A micrometer screw 


for 





adjusting and setting the roller guide the 
proper distance from the cutter is pro- 
vided. The distance between the cutter and 
the roller guide is less than the width of 
the average small copper bar, thus per- 
mitting the guide to be used on the next 
slot and requiring but one slot to be cut 
by hand. The cutter is driven by a 
flexible shaft direct connected to motor. 








March, 1929 


Electrical Manufacturing 81 


Reducing costs for... 
KOHLER o% KOHLER 













































fe Kohler Automatic Light Plant provides an outstanding 


example of the manufacturing economies which can be ef- 
fected through the proper application of die castings. 


In this particular assembly, ten Milwaukee Die Castings made of This non-technical 

; booklet on the die- 

- four different alloys are used. Undoubtedly séme of these parts casting process —_ 
; hel deci 

on could be made of other materials and by other methods, but air Aegan 

4 Kohler engineers were convinced that correctly designed die cast- parts of oo 

ae, : : uct can be die-cast 
sali ings would serve the purpose more effectively at a much lower cost. to advantage. 

"eW 


oil The engineers were right! On four parts, alone, the use of die 
ter castings has eliminated nine machining operations, three patterns 
oS and five jigs, reducing the cost approximately 50%. 


Perhaps a survey by Milwaukee Die Casting Tech- 
nicians would uncover the possibility of similar 
savings in the manufacture of your product. Why 
not have one made without cost or obligation? 


Bs, MILWAUKEE DIE CASTING COMPANY 


289 FOURTH STREET MILWAUKEE, WIS. 
per- 


_ | HJILWAUKEE 


a WI D/E CASTINGS AND BEARINGS 


» the 
pro- 
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Oil Immersed Switch 


General Electric 
Co., Schenectady, 
N. Y., announces 
a small, oil - im- 
mersed switch for 
throwing small al- 
ternating or direct 
current motors 
across the line. 
It consists of a 
one-piece cast iron cover, including the 
switch mechanism and a small cast iron 
tank for the oil. The molded composition 
switch base carries the stationary contact 
stud parts and the moving contact assem- 
bly is mounted on another one-piece mold- 
ed part. The contacts are of the silver 
to silver, double break type. The use of 
these contacts and the molded arm elimi- 
nates shunts or drum type contacts. The 
cover is provided with two mounting holes. 
Provision is made for conduit connection 
by means of an incoming conduit box cast 
into the cover. 





Center Tap Resistance 


Clarostat Mfg. Co., Inc., 285 N. Sixth 
St., Brooklyn, N. Y., has placed on the 
market the Hum-Dinger adjustable center 
tap resistance. This device is designed to 
be as compact and simple as possible. A 
positive contact slides over the center por- 
tion of the winding, actuated by a slotted 
shaft which can be turned with an ordinary 











Electrical 








screwdriver. The device can be mounted 
on a panel or subpanel by means of a 
single hole or on the baseboard by screws 
slipped through holes in the end lugs 
Connections are made to -three soldering 
tabs. The standard resistance value for 
the usual A. C. tube circuits is 30 ohms 
but other values from 6 to 500 ohms are 
available. 


Edgerest Resistance Unit 


Industrial Controller Co., Milwaukee, 
Wis., has brought out the Edgerest resist- 
ance unit. It consists of a Nichrome rib 
bon shaped into the form of a zigzag. The 





end of each convolution is held in a recess 
provided in the porcelain supporting sec- 
tion. The porcelain unit is sectional and 
slips into scored channels which provide 


a substantial construction and at the same 
time is light in weight. Unit construction 
permits any number of units to be mounted 
one above the other by means of a slip-on 
clamp which snugly fits a rod. This rod 
also accommodates spacers between units. 
The terminal clamps are so designed that 
they may be attached to the high resistance 
ribbon at any point. 





Time-Current Control 


Electric Controller & Mfg. Co., 2700 
East 79th St., Cleveland, announces the 
time-current controller using a time-cur- 
rent acceleration relay designed to have 
all the advantages of the existing systems 
of acceleration. On light loads, such as 
screw downs, mill tables, and other drives 





where fast operation means increased pro- 
duction, time-current control is designed 
to give maximum output. On heavy loads 
a longer time up to two seconds per step 
is obtainable automatically and without any 
change in adjustment. On normal loads 
forced acceleration gradually increases the 
torque until the motor starts. 


O-Z Hand Tachometer 

O. Zernickow Co., 15 Park Row, New 
York, is introducing to the trade the O-Z 
hand tachometer, whose small size, rugged- 
ness and accuracy are said to supply the 
needs for reliable, durable and handy speed 
measuring instrument. It indicates, with- 
out timing or calculating, the r.p.m., right 
or left, of revolving objects (shafts, 
spindles, etc.) ; the surface or peripheral 
speeds in r.p.m., right or left, of traveling 
objects (flywheels, pulleys, belts, drums, 
lathes, planers) ; speed variations occurring 
during a fraction of a revolution; and belt 
slipping. 


Slot Insulating Paper 

General Electric Co., Merchandise Dept., 
Bridgeport, Conn., has placed on the mar- 
ket a smooth, tough, flexible fiber paper 
of high mechanical and dielectric strength 
and designed particularly for use as slot 
insulation. This material also has such 
qualities as resistance to folding, high tear- 
ing strength and high tensile strength. 
This paper, known as No. 1850, is also 
furnished as follows: treated with an in- 
sulating varnish and designated No. 1851, 
treated with an insulating oil and known 
as No. 1852. 
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Clarostat Strip Resistors 


Clarostat Mfg. Co.,, 
Inc., 285 N. Sixth St., 
Brooklyn, N. Y., has 
brought out a line of 
Clarostat strip resistors. 
The fiber support in these 
resistors is threaded so 
that the turns are held 
firmly in place, prevent- 
ing short circuited turns 
and altered resistance. 
The fiber has rounded sides for less strain 
on the wire and for neatness. The ends 
are firmly clamped for positive contact 
and mechanical strength and have mount- 
ing holes as well as soldering tabs. The 
resistance value is stamped on one end of 
the resistor. They are available in any 
value from 1 to 3000 ohms and can be 
furnished in an adjustable model if pre- 
ferred. 





Fuse Clips 


H. B. Sherman Mfg. Co., Battle Creek, 
Mich., announces a line of fuse clips. 
Ferrule types are made of special phos- 


phore bronze, said by the manufacturer to 
be the only non-ferrous metal which will 
retain spring temper while under tension 
for a long time. Knife-blade types are 
heavy, special temper spring copper, and 
especially designed to secure strong spring 
tension with snug contact. These clips are 
made for 250 and 600 volt service. Spe- 
cial sizes are made to order if quantity is 
sufficient. 








Air Brush Unit 


Willard C. Beach Air Brush Co., Sec- 
ond and Warren Sts., Harrison, N. J., 
is marketing Model No. Z50 motor-driven 
air brush unit for spraying insulating var- 
nishes and compounds on field coils and 
armature windings. A type BS cup gun 
is used with the outfit. The low pressure 





internal mixture nozzle is designed to re- 
duce mist and fog and waste of material. 
The pressure feed material cup will force 
heavy materials through the nozzle at low 
spraying pressures so that it is not neces- 
sary to add an excessive thinner or sol- 
vent. The gun can be used with 2, 5, 10 
or 20 gal. pressure tanks instead of the 
feed cup shown in the illustration. The 
motor operates on the convenience outlet. 








'@n man ™”? 


re- 
‘ial. 
yrce 
low 
ces- 
sol- 
, 10 

the 
The 





March, 1929 











= 


Why not PROFIT 


Electrical Manufacturing 


pte 


” Ge 


83 





by what sixty manufacturers would tell 
you about heating units? 


prRom your standpoint, these far- 
sighted manufacturers know 
what they are talking about. They 
have been through the experimental 
stages, made tests. And then found 
it more economical all around, to 
adopt Chromalox units—for good. 


Built to FIT Your Products 


Certainly it’s sound business to 
profit by what they’ve learned about 
Chromalox units: Howthey are built 
to last; to fit the product itself; to 
give the right heat. In short, to 
keep the product operating as it 
should, for a long time. The patent- 
ed Chromalox construction of a re- 
sistor hydraulically embedded into 
a heat-conducting, insulating ma- 
terial—makes all this possible. 


Lower Assembly Costs 


Customers, call us in to help with 
the final design of their products, to 
show them the right way to build in 
the heating units. As a result, assem- 


bly costs are lowered. Chromalox 
unitsaredesignedtoFIT the product. 


Chromalox-equipped Products 
STAY SOLD 


Most of the guess work about your 
product doing areal jobcan be easily 
eliminated by using Chromalox 
units. Automatically, kicks and 
come-backs are side-tracked when 
you use these trouble-free units— 
another important point those 
manufacturers will tell you about. 


But What About Your Products? 


Whether you are working on a new 
product or improving an old one, 
we can be of valuable help to you 
with experience gained from years 
of working with leading companies 
making all kinds of electrically 
heated equipment. When you write 
for the Chromalox bulletins, tell us 
about the appliances or heating de- 
vices you want properly heated. 
There’s no obligation! 


Chromalox 


ELECTRIC HEATING UNITS 


Manufactured Exclusively by... . Edwin L. Wiegand Company, 420 First Avenue, Pittsburgh, Penna. 


Boiled down to a few words, 
this is what they’d say .... 


“Frankly, it is simply a 
waste of time and money to 
try to make heating units 
when it’s so easy to buy 
Chromalox units — really 
made to fit your products.” 





Write for your copy of these 8-page 
bulletins showing dozens of sizes and 
ratings of the largest complete line of 
heating units. 


84 Electrical 


Sheet Metal to Wood Nails 


Parker - Kalon Corp., 190 
Vari¢k St., New York, an- 
nounces the Screwnail, a nail 
ior fastening sheet metal to 
wood. This device has a hard- 
ened spiral thread and a needle 
pointed pilot which enables it 
to be driven through heavy 
sheet metal without bending. 
In many instances, it is said 
to eliminate the necessity of 
drilling holes in the metal. The 
manufacturer states that labo 
ratory tests have shown that 
this nail has over four times 
the holding power of ordinary 
nails. 





Manual Starting Compensator 


General Electric Co., Schenectady, N. Y., 
announces Type CR-1034-K-33, manual 
starting compensator with high interrupt- 
ing capacity. It is especially applicable to 
the control of high-speed, squirrel-cage 
motors, including all two and most four 
pole motors, particularly those driving 
loads of relatively high inertia, taking high 
inrush currents and, therefore, requiring 
considerable time to get up to. speed. 
Among the advantageous features claimed 
for the compensator by the manufacturer 
are: A switch design providing wide break 





and high interrupting capacity ; time-delay, 
under-voltage release preventing  shut- 
down on brief power disturbances and, as- 
suring that in case of short circuit, the 
line protective devices will open first; con- 
tact tips of standard contactor construc- 
tion and action, reducing maintenance cost 
to a minimum; and cabinet construction of 
case for wall mounting with ample room 
for ready connections and access to al! 
parts 


Herringbone Speed Reducers 

Palmer-Bee Co., Detroit, Mich., has 
placed on the market a line of herringbone 
speed reducers equipped with anti-friction 


bearings throughout. Ball bearings are 
used on the high speed shafts and roller 
bearings on the slow speed shafts. The 


gears are of the continuous tooth herring- 
bone type with silent Kysor tooth form, 
produc:ng more rolling and less sliding ac- 
tion than was obtainable heretofore. The 
slow speed gears in the double and triple 
series are divided in the center, permitting 
a more symmetrical arrangement of the 


gearing and a uniform load on the bear- 
ing. Alignment of the reducer is facili- 
tated by means of a three point mounting. 
No outboard bearings are required for 
overhung loads up to the maximum rated 





capacity of the reducer. The efficiency of 
the single series reducers is approximate- 
ly 99 per cent, and of the double series 
about 97 per cent. 


Fan-Cooled, Enclosed Motors 


Westinghouse Electric & Mig. Co., East 
Pittsburgh, has placed on the market a 
fan-cooled, totally enclosed mctor of the 
squirrel cage type. This motor is de- 
signed for use on drives where the service 
conditions are too severe to permit the 
use of a standard open motor, such as 
foundries, cement mills, coke plants, flour 
mills, and machine shops. These motors 
are of approximately the same size as the 
standard open motors of the same rating 
In construction, these motors are identical 
with the standard open motors. The 
stators differ only in that the ends of 





the windings are inclosed in sheet metal 
protective housings. The rotors are the 
same except for the addition of a machined 
steel collar mounted on either end of the 
shaft. These collars serve as supports for 
the external cooling fans. The fans draw 
outside air in through the brackets at 
either end and, after directing it over the 
entire outside surface of the protective 
housing, discharge it through the middle 
section. This construction makes possible 
the use of short direct air passages. The 
clean air sealed in the interior of the 
motor is kept in circulation by blowers on 
the ends of the rotor. These motors are 
equipped with ball bearings. This con- 
struction is essential, due to the mini- 
mum amount of end-play allowable. These 
motors use the same control as any stand- 
ard squirrel cage motor and may be 
started either at reduced voltage with an 
auto-starter or across full-line voltage. 


Manufacturing 
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Speed Reducing Unit 


Winfield H. Smith, Inc., Springville, 
N. Y., announces WHS, Model No. 4D 
reducing gear which is available in ratios 
of reduction from 100-1 to 2500-1. The 
unit uses a double worm gear drive having 
the driving and driven shafts parallel. 
Ball thrust bearings are used at each end 
of the two worm shafts. The unit is 
mounted on a base 7 by 83¢ in. and weighs 





48 lb. The gears are made of high grade 
gear bronze. The worms are of steel, hard- 
ened and polished. Because of the large 
ratio of reduction, the actual horsepower 
ratio of these units is very small. In 
applying this unit, the manufacturer must 
know the torque in inch-pounds or the 
thrust load that will come on the gear 
teeth before the unit can be definitely 
recommended for an application. 


Enameling Oven 

Frederick M. Conran, 177 New York 
Ave., Newark, N. J., is marketing an elec- 
tric oven for enameling. The inside di- 
mensions of the oven are 13% in. wide, 
44 in. high and 9 in. deep. The heating 
element is heavy nickel-chromium wire, 
spiralled and placed in grocuves in the fur 
nace lining. It uses a maximum of 3 kw 
on 220 volts. A recording pyrometer is 
supplied with the oven and temperatures 
up to 2000 deg. Fahr. may be obtained. 
The temperature may be maintained at any 
predetermined value by means of a rheostat 
(not shown in the illustration). At the 
front of the oven is shown the enameling 

















mechanism. Arbors of heat resisting alloy 
are placed in the chucks and the pieces 
to be enameled are placed on the arbors. 
The chucks are rotated at 4 r.p.m. through 
a speed reducer from a '%-hp. motor. 
While one set of parts is baking another 
set can be made ready on a carrier at the 
back of the furnace and placed inside as 
soon as the enamel is thoroughly fused. 
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Of the major qualities which, summed up, rep- 
resent the measurable value of a die casting, 
the invisible one of SERVICE ranks foremost 
in the minds of most buyers. The value of 
NEWTON SERVICE becomes manifest on 
short acquaintance. It balances the quality value 
which has been responsible for the still grow- 


ing preference for this Company’s product. 


The Newton Die Cast NG Carpn 
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Index of Raw Materials, Parts, Electrical Equipment 


For all electrical products including electrically operated machines and appliances 


Trade Names—Manufacturers’ Names—Local Addresses 


The names of all manufacturers are grouped alphabetic- 
ally under the heading for the product they manufacture.  sulating varnish 


Trade names 


the subject enthes a product. Thus “Linolac” in- 


¢ found in alphabetical position 
appear in alphabetical position under under the heading “Paint, Varnish, Lacquer.” 


Note: The Classified Index of ELECTRICAL MANUFACTURING is limited to those subjects of interest to the 
specific field which it covers, for obvious reasons. A complete Classified Index of all electrical commodities ht, 
sold, or used ~ a —— Supply Jobbers, Contractors, Dealers, Central Stations and other electrical industry outlets 


appears regular 


oO 


ALLOYS, LIGHT METAL 
Bohn Aluminum Brass Corp., Detroit, Mich. 
Bohnalite. See Bohn Aluminum & Brass Corp. 


ALUMINUM 
(Alse Aluminum Powder. ) 
albron, Alcoa. Alumac. See Aluminum Co. of America. 


inum Co. of America, 2444 Oliver Bidg., Pittsburgh 
AMMETERS. See Instruments. 





&RMATURE 
Banding Marhinas ioe inanding biadhines Armatur 
. ature 
Bearings. See Bearings. 


Armature. 
Armature Coil. 
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ture. 
See Ovens, Industria}. 
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, Armature 
Trouble Shooters. See Testers, Coil; also Test Benches, 
Armature. 


Trucks. See Lifts, Armature. 
Ww See Pegs. —_— 
Maghines. See Winding Machines, Armature & 
Pield Coil. 


Winding See Twine, Armature. 
ARBATURE & COIL SPRAY GUNS. See Spraying Out- 
ARMORING MACHINES. See Wire Manufacturing Ma- 
anaes. 


aR FLEXIBLE. See Tubing Fierible Metallic. 
Asee TOS Shades. See Shades, Fabric. 
& Sheet. Asbestos. 


foe Ss iypee"diene 
pe. 5 
Wire. See Wire, 


ated. 
Yarn and Thread. See Yarn and Thread. 


ASBESTOS 

Sheet, . Mill Board, Lumber. 
Asbestos, le, — & Sheathing Co., Ambler, Pa 
Easco. Eastern 


Eastern Asbestos Co., Provegenee, R. I. 
Werode Asbestos, » New Brunswick, N. J 
Johns-Manville Corp., New York. N. Y. 
ASBESTOS SLABS 
Slabs & Barriers for Switchboard. 
Aasbestos-Ebony. See Johns-Manville, Inc. 
Deceleco, Ine., Wayne, Mich. 
Johns-Manville Corp., New York, N. Y. 
Transite. See Johns-Manville, Inc. 
Zellite. See Decelece, Inc. 
BAGS, Vacuum Cleaner 
Merrimack Mfg. » Boston. M 
BALANCERS, Armature 


(Dynamic Balancing Machines—Balancing Ways). 
Bros. Mfg. Co., Rockford, Ill. (Ways). 
mont a3 en Co., 2415 Forestdale Ave., Cleveland, 


her Co., N. P., South Bend, Ind. 
“— Testing Machine Co., Tinius, 500 N. 12th St., Phila- 


Vibration Specialty Co., 1534 Winter, Philadelphia, Pa. 


chines) . 
BALL BEARINGS. See Bearings, Ball and Roller. 
SANGINS MARINES, coaaetere 
Machine Mallead! 


Iron Ce., Atlantic 
“a —. Chestnut bo Brookien 4 
Electric 5 -¥ Supplies Co., 17th & Cambria Sts., Phila- 


delphia, 
Peerless. a Biectric Service Suet Co. 
dion Frank, Boston. Mas 
BARRIERS, P'Switehbeerd. See Slate; aise Soapstone; also 


BARS. ‘Bus. See Brass, Bronze & Copper; also Aluminum. 
BARS, Commutator 
American Brass Co., 25 Broadway, New York, N. Y. 
Anaconda. See —- Brass Co. 
Buckeye Tempered Co; 
Cameron meget Mie. — ° ass ae 
Bureka Copper Products Corp., North East, Pa. : 
Homer Commutator Co., 4743 "Hough ~ N. E., Cleveland 
Rome Brass & Copper ‘Co., Rome, N. 
BASES, Radle Tube. See Radic Molded Parts. 
eases, Reading Lamp 


oumiews Ring Co., Waterbury, 
Aladdin Mfg. Co., Sales Div. = 802, Muncie, Ind. 
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per & Brass Co., Mansfield, O. 
A Conn. 


issue of ELECTRICAL RECORD as heretofore. 
exclusive fitcrnicaL RECORD feature for over thirty-six years. 


armor Co., Garwood, N. J. 
camden aa Tile & pa Co., Camden, Ark. 
vionisl, See Old Colony Iron Wks. 
Estes & Sons, E. B., 5844 Grand Central Terminal, New 
Globe, asta" bplsing Co.,, 178 Centre, New York, N. 
ew 
Hemill Produets, 163° Mott, New York, N. = 


Insulation Mig” Co. "New Yerk Ave. and Herkimer St. 
Brooklyn, 
See Insulation Mfg. Co, 
oid mee) Wks. Bride a Conn. 
eport, 
Rodale Mfg. Co., 200 Hudson, New York, N. Y. 
Sneath Glass Co., Hartford City, 
Van Betacte Tile & mg Co., — Springs, Colo. 





Weller, 8. A., Zanesville, 0. og 

Yokel ‘Corp., 7O., Cona. 
ne ttery Fo ay Zanesville, O. 

BATTERY CHEMICALS. See Chemicals, Battery. 

BATTERY CUT OUTS. See Switches, Battery. 

BATTERY GAGES. See Instruments, 














~~ JARS. See J Battery, Glass; also Rubber 
TERY jars, > 3 a H 
Insulation. 


Molded " 
BATTERY OXIDES. See Chemicals, Battery. 
BATTERY SALTS. See Chemicals, Battery. 
BEAD CHAIN. See _. Socket. 
BEADS, Chandelier. See Crystals, Chandelier. 
BEADS, Insulatin 
American Lava Corp., 1425 William, Chattanooga, Tenn. 
Dunco. See Struthers Dunn, Inc. 
Martindale Elec. Co., 1262 W. Fourth. Cleve 0. 
Struthers Dunn, Ine., 1135 Race, Phitdeioeia’ Pa. 


"all Boller, See See Bearings, man & Roller. 
Graphite. See Bearings, Oil-less. 
Oll-leas. See Oll- 


less. 
Sleeve. See Bearings & Bushings. 
BEARINGS, Ball and Roller 
Ahlberg Bearing Co., » E. —_ Chicago, Ill. 
ring Co., South Bend, Ind. 
Comments See Schatz Mfg. 


Bearing 
Fefnir Bearing Co., New Britain, Conn. 
a Bearing Co., Poughkeepsie, N. Y. 


urney Marlin-Rockwell Corp. 
Hyatt Co., Newark, N. J 
Hoffman. See -Hoffman Bearings Corp 
McGill Metal Co., Valparaiso, Ind. 
arlin-Rockwell Gorp., Jam 6 
Mathews Mfg > 104 Gold, Worcester, Mass. 


Co. 
Standard Steel & } Deeeter <— Plainville, Conn. 
a Bearings >, 3 Palmer, Chicago, Ill. 
K. F. Tmdatetes, 40 E. 34th, New York, N. Y. 
Timken Roller Bearing Co., Canton, 0. 
Torrington Co. it Conn. 


BEARINGS, Oll-Less 
Argute Oilless Bearings Co., 149 Berkeley, Philadelphia, Pa. 
B. M. C. See Burlington Metal 


Corp. 
225 Varick, New York, N. Y. 
Brook, N. J. 


ur ota. a 

Cleveland Graphite Bronze Co., bey E. 72nd, Cleveland, O. 
Electric Railway Seton Co., New York, N. Y. 
Elreco. See Elect = Ratlway Fab ar Co. 

Graphalloy. See Graphite Metallizing ie 

Graphite om acemizing Co., Yonkers, N. 

Lubrite. See Merriam Bros., Yonkers, x. : A 

Merriam Bros., 185 Amory ass. 

Metal Saw & Machine Co., Springfield, Mass. 

Moraine Products Co., First & Foundry Sts., Dayton, 0O. 
Neveroil Bearing Co., Wakefield, Mass. 

Nolu_ Oilless Be Co., 6 E. Johnson, Philadelphia. Pa. 
0. & 8. $15 8. Artillery, Detroit, Mich. 
Reliance. See Metal Saw & Machine Co. 

Seib —. 9 -Vitae Woodturning on. 98 Boyd Ave., Jersey 


United’ States Graphite Bearing Co., Saginaw. Mich. 
BEARINGS AND BUSHINGS 
(For Armature Shafts 


-) 
a eae Co., 101 Transportation Bldg., Indianap- 
olis, In 


Ajax Metal Co., Philadelphia, Pa. 
merican Bronze Corp., 


Bohn Aluminum & Brass Corp., Detroit, ~w 
Bunting Brass & Bronze Co., Toledo, Ohio 
ronze 


Pi 

Durex. See Moraine Products Co. 

Flood City Mfg. Co., Johnstown, Pa. 

Johnson Bronze Co., New Castle, Pa. 

farting Brodees Gey Datans O° 
oraine te ° n, 

National ~ . (More-Jones Brass & Metal 
Div.), 4930 nchester Ave., St. Louis, Mo. 

United ‘States Graphite Co., Saginaw, Mich. 

SEL TING. Chain Transmission. See Chain, Power Trans- 
m 


BELTS, Rubber 


Molded Cord Rubber Belts for Electrical Appliances. 
Fay Rubber Progects Co., E 


lyria 
Gilmer Co., (Tacony), Philadelphia, Pa. 
BENDERS, Coll Loop 
— Equipment Co., 2415 Forestdale Ave., Cleve- 


This Classified Index has been an 





+8 


Electric Service Supplies Co., 17th & Cambria Sts., Phila- 
delphia, Pa. 
CNOING. See . > 
oer ‘POSTS. “See Posts, Binding. 
BLADES, Fan 
Estes & cane. 8. B.. 5844 Grand Central Terminal Bids.. 
’ te, New York, N. ¥ 


Fittings. 
BOX & CABINET BUSHINGS. Ses Bushings, Bor & 


BOX BOARD 

Container Corp. of America, 111 W. Washington, Chicago. 
Mid-West Box Co, 111 W. Washington, Chicago. 
BOXES, Fibre 

Container Corp. of America, 111 W. Washington, Chicago. 
Corrfibre. See tainer Corp. of 


ae West Box Co, 111 W. Washington, Chicago. 
XES, Sheet —. See Cabinets, Sheet Steel. 

BOXES: Weed. See Cabinets & Box Wood. 

BOXES AND Py RS 

& Bailey Co, 417 N. Eighth, ee. Pa. 

Bulldne = Pittsburgh Corrugated Paper Box Co. 

Campbell Paper Box Co., South Bend, Ind. 

Consolidated Paper Co., Mich. 

Container Corp. Por America, 111 W. Washing. Chicago. 

Gair Co., Robert, 420 Lexington Ave., New York. (Boxes.) 

Gator-Hide Kraft. See Pe Co. 

Hinde & Dauch Paper Co, 325 a an Cee 

Huntington Pa Box Co., Huntington, 

Invernstional Co., im 9 4and, New York, N. § 

Lake Li Ca., © Superior Ave., Cloveland, 


Cartens. 

Mid-West Box et 111 W._ Washington, om . 
National Folding Box Co., New Haven, “Conn. : 
Pittsburgh Corrugated Paper Box Co., Pittsburgh, Pa. 
River Raisin Paper Co., Monroe, Mich. 
Sefton Mfg. Co., 59 E. Madison, Chicago, Ill. 
Shuttleworth Carton Co., 474 W. Broadway, New York. 
BRACKETS, Instrument 

For Suspending Meters to Station Switchboard. 
General Electric Co., Schen - - 
Roller-Smith Co., 239 Broadway, New York, x. Y. 
Trumbull Elec. Mfg. Co., Plainville, Conn. 
Trumbull-Vanderpoel Elee. Mfg. Co., Bantam, Conn. 
Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 
BRAIDING MACHINES. See Wire Manufacturing 


Machines. 
BRASS TUBING. See Tubing, Brass and Copper. 


BRASS, BRONZE AND COPPER 
Sheet, Rod, Bar 
American Brass Co., oy, pe oem, ©. t. 
American Nickeloid 4 Peru, 
Anaconda. See American Brass og 
Baltimore Brass Co. 212 Wicomico, Baltimore, 
Baltimore Mills, (Div. of General Cable _—o 
Baltimore, 
Bohn Aluminum & Brass Corp., Detroit, Mich. 
— See Bohn Aluminum & Brass 
Bridgeport Brass 74 E. 





Co., Bridgeport, Conn. 
Dallas Brass & Copper Co., 820 Orleans, Chicago, Ill. 
—s See American Nickeloid Co. 


Atwood Mfg. Co., 474 Bank, Waterbury, Oona 
Scovlll ate, Co., Waterbury, Conn. 
Seymou: fg. Seymour, Conn. 
Titan Metal” ‘Mfg. Co., Bellefonte, Pa. (Rods and Forgings.) 
tty hte ® Cirevit. See Circuit Breakers. 
a Wheatstene. See Instruments, Laboratory Stand- 
BRONZE. ie Brass, Bronze and Copoers alse Castings. 
BRONZE, Phosphor. See Phosphor B: 
Ht tt FOWDER. Aluminum. See wAleminem. 

RS. See Brushes. 


RUSH HOL , Commutator. 
BRUSH ES, teten, See Brushes, Commutator. 


Graphite. See Brushes, Commutator. 

Metal Graphite. See Brushes, Commutator. 
BRUSHES, COMMUTATOR 

(B Brush Holders and Fierible Leads.) 





Brush oT Brera See B 
Carbon, Graphite, Metal Graphite .-Bee C 
Flexible Leads and Pig Tails... .- See L 

Sheet — eecccccccccceccccccesccceccscese Bee 8 

Wire GOGRO. cccscccccccccccccscccsccccccccccsce Seo W 
Automotive Mfg. Co., Kansas City, Mo.. oboe me 
B. B. B. See Becker Bros. wenade eenall 
— ~. — N. = * “a5  B.- 

ecker Bros. lec. Corp., erson. 

Chicago, eqncesecegecaasceasessqass OC WEE 
Blanck & Carrier “Corp. iis” W. siamese @ 
Boxill-Bruel Carbon Co., Columbia nm. sa be SE o> 
Catebaugh Self-Lubrica Heating, Carben 1568 

Columbia -_ Sy agg pale ees bs Re +0 +g 
Carbon Engrg Slinger, mis, eoccccces oo ce ee 
Carbon Laboratories Co., 5005 Euclid Ave 

Cleveland, O. ...+. eercccccccccsccccceces 


Carbon & Graphite 
Broadway, New York, N. Y......--+e++- 
Carenco. See Carbon Engineering Co. 
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ALUMINUM 
Alumac Die Castinys 
Will help you meet competition 







| eee the manufacturer who is striving to 
produce at less cost than his competitors, 
Alumac Die Castings (of Aleoa Aluminum) 
make possible a very appreciable saving. 


They are just as strong, and yet they weigh 
less than half as much as castings made from 
other metals. They enable speedier handling, 
both in production and in shipping. 


Alumac Die Castings permit close toler- 
ances of + .0015 inch per linear inch, and they 
allow holes, lands, grooves and inserts to be 
cast into the part. Afterward they require less 
machining, polishing and costly hand opera- 
tions, which also effects a substantial saving. 


At left: An Alumac die cast “dolly” or agitator for 
washing machine. This casting costs its user less 
than he would have to pay for the same part made 
in any other material or by any other method. 


Below: Here, by contrast, is a very complicated 


t of the” Teletype” —requiring the accurate cast- 
-in of 26 holes. A difficult task easily accom- 
by Alumac Die Casting. 





From Aluminum Company of America you 
can obtain die castings in all other die casting 
metals of a quality that insures accuracy, uni- 
formity and economy. 


One of our Die Casting Specialists will be 
glad to discuss with you the possibilities of 
Alumac Die Castings for lowering your costs 
and speeding up your production. His ser- 
vices are free for the asking. 


Aluminum Company of America 
2471 Oliver Building, Pittsburgh, Pa. 
Offices in 18 Principal American Cities 
Aluminum in Every Commercial Form 


ALUMINUM 


for Strength, Lightness, Economy 
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ie Castings 


Aluminum, Tin, Lead and 

White Brass, Special Ma- 

chines, Dies, Tools, Jigs and 
Stampings 


Advance Tool & Die Casting Co. 








DIE CASTINGS 


Permanent Mould Castings 


OUR 36 years’ experience in DIE-CASTING 
enables us to give you QUALITY and SERVICE. 
“ALLOYS the very best used in all castings closely 


checked by our own METALLURGIST. Let our 
engineering department — the savings possi- 
ble in the use of die castings Ve design and 
make our own DIES Qu OTATIONS made on 
parts NICKEL or CHROME plated. GOOD 
WILL reflects as an index to our large number 
of satisfied customers. 
_— - 
FRANKLIN DJE CASTING CORPORATION 








DIE MOLDED CASTINGS 


IN 
Aluminum, Tin, Zinc and Lead Alloys 


Send Samples or Blueprints for 
Quotations 


Get Our Prices 
They Will Interest You 





























1654-60 Holton St., Milwaukee, Wis. 826 Gifford St., Syracuse, N. Y. BADGER DIE CASTING CcO., 
Edgewood 284 Pioneers of the Die-Casting Industry 156 East Buffalo St., Milwaukee, Wis. 
BRUSHES, Commutaver—Continued ° Superior Cabinet Corp., 206 Broadway, New York, N. Y. 
Chapin Uo. Chas. E., 227 Fulton St., New ———_ a = o. bas =. Wo seen. = Syracuse Screen & Grille Co., North Manchester, Ind. 
York, A; pissndssakat chaeeeaahewsann cws L aelanes ‘Ga ate. ‘0. ited + Tessier Bros., 355 Bridge, Northampton, Mass. (Radio.) 
Columbia “Stactina Wks., & M. » Co., 263 8 Electric Panelboard Co., 426 Exchange, Rochester, N. Y. — we oo Co., Stokes Ave. and P. RB R., 
, Chestnut, Brooklyn, N. “* Woll. 1, Hleetrie Apparatus Co., 702 N. Halsted, Chicago, Ill. ranma. 
Cooley Mfg. Co., 98 Park Place, New "York eS pee Doderal Steal ulate Oe Ave. L, Newark, N. J. (Polar- Udell Wks., 28th and Barnes Ave., Indianapolis, Ind. 
Dienens o See er ~—age Cass. Gant eenen s Co., 2 ° West Bor Co., 235 Liberty, Springfleld, Mass. 
on Crucible Co., Jusep ersey City. . ; CABLE ARMORING MACHINES. See Wire Manufae- 
Electra. See Automotive Mfg. Co. ee . aaa 7 ~~ 19th. turing Machines 
Electric Accessories Co., 310 York Ave., New Werk. ‘ Z * CABLE TEST SETS. See Instruments, Portable and Switch- 
_ Philadelphia, Pa. ............- petteeeeee te ee oe BH Green Elec. Co., 31 N. Water, Rochester, N. Y. board. 
Electro-Nite Carbon Co., 308 N. Fourth Gurney Sheet Metal Wks., 718 E. 4th, Long Beach, Cal. CABLING MACHINES. See Wire Manufacturing Machines. 
- ie yy nen . B. cecvcccccee en 6) + alata Hauer, J. B., Driggs Ave. and N. llth, Brooklyn, N. Y. CANDLES, Fixture 
ureka Copper Products Corp., North East, . Holzer Sheet’ Metal Wks., Inc., New Orleans, La. Glass, Fibre Paper. 
WETITITITITITIT TTT TTT TTT TTT TTT wWspeH. Hough Mfg. Co., 2520 24th, Detroit, Mich. Brandywine Fibre Products Co., 1402 Walnut, Wilmington, 
Fieck Carbon Co., 508 Broome, New York C .......: Isert Co., J. H., 1234 Rowan, Louisville, Ky. Cleveland Container Co., 10800 Berea Rd., Cleveland, O. 
General Electric Co., Schenectady, N. C....Hs Karp Metal Producte Co., 129 30th, Brooklyn, N. Y. Fibro Products Co., New Bedford, Mass. 
Graphalloy. See Graphite Metalizing Corp. Kirtland Elec. Construction Co., 34 Herkimer, Albany, N.Y. Franklin Fibre Specialty Co., 173 Lafayette, New York, N.Y. 
Graphite —s Corp., 1040 Nepperhan Large-Dail Mfg. Co., 806 Cherry St., Philadelphia. Remington Mfg. Co., 939 Barnum Ave., Bridgeport, 
Ave, FeRbem, BW. Zeccvescoseccess ses -H. Leonard Elec. Mfg. Co., 2907 Perkins Ave., Cleveland, 0. Seamless. See Fibro Products Co. 
— Products c0., 98 Bark Place, “Now : Lexington Elec. Products Co., 419 E. 24th, New York, N. ¥. CANOPY (Canopies). See Fixture Fittings. 
Seeeeseesseesssssessecesens Lorentzen, H. K., 155 Leonard, New York, N. Insulators. See Insulators. 
Holland Trolley Supply Co., 1623 E. 43rd, MacMillen Mfg. Co., 1400 N. Spring, Los Angeles, Cal. Switches. See Switches, Snap. 
Cleveland, Ohio ....-.......+.+e5+-*+: ste te ee ee H. Mansfield Elec. Hardware Co., Longview Ave., Mansfield, O. CAPACITORS, RADIO. See Radio Circuit Components. 
Jeandron, W. J. for Ave., New Metropolitan Elec. Co., 2914 First Ave., S., Seattle, Wash. CARBON, Powdered 
eta te oe ae i a ee ee Products Co., Blvd. at ldth, Long Island y12515 lee, ‘Co., Hiram, 304 Woodward Ave., Detroit, Mick. 
elphia, Pa. an My Vault & Cabinet Co., 521 Market, Milwaukee. CARBONS, Battery. See Carbons. 
Kohlenite Products Co Mosher, S. L., 1951 Lawrence, Denver, Colo Are Light. See Carbons. 
’ National Metal Bor Co., Van Dyke & erie Sts., Brooklyn. CARBONS 
Le Carbone. See Jeandron, W. J. Newman Elec. & Mfg Co., Eau Claire, Wis. Battery Are Light. 
Le Valley Vitae Carbon Brush Ce. 4851 Parr Metal Products Corp., 3519 41st, Long Isiand City, N.Y. pianck & Carrier Corp., 115 W. 63rd, New York, N. Y. 
Grand Central Terminal, New York, N. Y. C Penn Electrical Co., 35 Water, Irwin, Columbia. See National Carbon Co. 
Marks Elec. Co., Hiram, 304 Woodward Powerlite Switchboard Co., 4149 E. 79th, Cleveland, 0. Daylight. See National Carbon Co. 
DUNE -iceniecsaxcesss Rezioh. See Holzer Sheet Metal Works. Lessing Battery. See Blanck & Carrier Corp. 
Morganite Brush Co., 33-02 48th Robbins & Myers, Inc., Springfield, O Nuernberg Battery. See Bianck & Carrier Corp. 
Sand GM, Me Lins ccccecss. ae Security. See Aurora Steel Products Co. National Carbon Co., Cleveland, Ohio. 
nga Se. — Co., Cleveland, O.......... c. Standard Metal Box Corp., 950 Grand St., Brooklyn, N. Y. Oretip. See National Carbon Co. 
Carbon Co., 1503 Columbia Star Metal Box Co., 238 46th, Brooklyn, N. Y. Silvertip. See National Carbon Co. 
7“. *Philadelnhia, PR. vcncsccssrccnnsvece - L_ Bupertor Switchboard & Devices Co., 420 Schroyer Ave.- Speer Carbon Co., St. Mary’s, Pa. 
No Spark. See Calebaugh Self-Lubricating. Canton, O. Stackpole Carbon Co., St. Mary's, Pa. 
Obio Co., 8215 orem Ave., Cleve- Tanner & Co., F., 511 S. Sharp, Baltimore, Md. CARTONS. See Boxes and Wrappers. 
Bam, GEO cccccccccccsccoccssosscccce CW....L United Metal on Co.," 473 President, Brooklyn, CASEIN PLASTICS. See Molded Insulation. 
Ohio Elec. Speciality Mfg. Co., Troy, 0... .. W . +» United Sheet Metal Wks., 575 Howard, San Francisco. CASES, Eliminator. See Cases, Eliminator 
Perfection Supply Co., 98 Park PL, New Wadsworth Flec. Mfg. Ce., Covington, Ky. Flashlight. See Cases. Flashlight ; 
Y i. Ke enetengdsteistteetevuionnas W S H L_ Wurdack Elec. Mfg. Co., 4444 Clayton Ave., St. Louis. Mo. SES Eli i ¥ : 
Pittsburgh Carbon Brush Co., 127 Fancourt, CA » Eliminator : Se tee 
SE, Dt sscndpwkepeasenanedeuces Cc ........ CABINETS AND BOXES, Wood Brumberger Co., 252 Pearl. New York, N.Y. 
Pure Carbon Co., Wellsville. N. Y........ C WS -. L_ Ampere. See Donehue Lumber Co. Grand Sheet Metal Wks., 176 Grand, New York, N. Y. 
Pyramid. See National Carbon Aston Cabinet Mfrs., 1223 W Lake, Chicago, Il. Luna Tin Mfg. Co., 547 W. 21st, New York, N. Y. 
a. ow lis “ Roehm Cabinet Co., 2 2218 3 w. om St., Cleveland, 0. CASES, Flashlight 
Rome re .. Div. of General Cable Buckeye Mfg. Co., Springfield 44 E. Main, Bridgepo Conn. 
Te SS arr OF - L Carolina Wood Products (Co., ‘asheville, N. C. peggy. TF ~ Newport, Del. - 
Salem Electrical Suppiy “Co.. Salem. a ae We . ++ Carrom Co., Ludington, Mich. St. Louis Paper Can & Tube Co., St. Louis, Mo. 
Seabury, Ralph L., Factories Bldg., Toledo, 0. C .. .. Caswell-Runyon Co., Huntington, Ind. Underwood Battery Co., 1250 Ontario, Cleveland, 0. 
Snarr & Co., Geo. W., 110 S. Ninth, Cheney Piano Action Co., A. C., Castleton, N. Y. CASTINGS, Alumi - Seo Castin Alemtnem Also 
es NE ER enind once ribksnseckensas 5 Clinton Corp., 342 Madison Ave., New York, N. Y. she. C umiaum. gs, ; 
Spee-Dee Elec. bite , 199 Lafayette, New Corlieth Cabinet Mfg. Co., St. Mary's, Pa. fo ee 
jf 3 aeeeenpainge Cc. . L Cory Cabinet Corp.. Spritgfield, _ Brass. See Castings. 
Speer Carbon Co., St. Mary's, Pa........ ay ee .. Deter o., Geo., Henderson, —_ & 
Stackpole Carbon Co., St. Mary’s, Pa.... C . Donehue Lumber Co., Smith and "State, Perth Amboy, N. J. aed ee Cast —. 
Sterling. See Carbon’ Laboratories Co. Efiein & Sons, Frederick, 44 Central Ave., Brooklyn, N. Y. ae 1 Me Re Castin 
Superior Carbon Products Co., North Rd, Fmnire-United Hat Block Co., 312 E. 22nd, New York. ical Gan Coatings,” ~ a 
Sa ae ae ee Seem ee Estes & Sons ~ B., 5844 Grand Central Terminal. Bldg., White Metal “oe senaes 
U. 8. Graphite Co., Saginaw. Mich. ..-.... Os New York, Y. ae ee 
Oniversal. See Graphite Metalizing Corp. Excello Products Corp., 4836 W. 16th, Cicero, Ill. CASTINGS, Aluminum 


Weber Elec. Wks.. Brooklyn Sta., Cleveland. C L 
Sevens, PNEUMATIC SPRAYING. See Spraying "Out- 
ts. 


BRUSHES FOR VACUUM CLEANERS 
Omaha Brush Co., 320 N. 15th, Omaha, Neb. (Brushes 


rebristled.) 
born Mfg. Co., 5401 Hamilton Ave., Cleveland, Ohio. 
BUGGIES. Armature. See Lifts, Armature. 
BULBS, Glass 
For Incandescent Lamps and Tubes. 
Almo Mfg. Co.. 38 Crawford, Newark, N. J 
Corning Glass Wks., Corning, N. Y 


#ayette Glass Bulb Co., 229 2lst, Brooklyn, N. Y. 
Libby Glass Co., Toledo 0. 
MACHINES. See Wire Manufacturing 


ag ny 


Machines. 
SUSHINGS, SHAFT. See Bearings and Bushings. 
BUSHINGS, Box and Cabinet, Porcelain 


Appleton Electric Co., 1704 Wellington Ave., Chicago, MIL 


Columbia Metal Box Co., 226 E. 144th St., New York, N. Y. 

Harter. See Multi Elecl. Mfg. Co. 

Knox Porcelain Corp., Knoxville, Tenn. 

Minerallac Electric Co., 25 N. Peoria, Chicago, Ill. 

Multi Electric Mfg. Co, 210 N. Ogden Ave., Chicago, Ill 

Nelson Elec. Ce., Plant City, Fila. 

CABINET GRILL CLOTH. See Cloth, Untreated 

CABINETS, Fibre 

Diamond State Fibre Co., Bridgeport, Pa. 

Vulcawood. See Diamond State Fibre Co. 

CABINETS, Refrigerater. See Refrigerator Cabinets 

CABINETS, Sheet Steei 

Stamped and Turned-up Bores and Cabinets. 

Acme Blow Pipe & Sheet Metal Wks., New Orleans, La 

Adam Electric (o., Frank, St. Louis, Mo. 

American Steel Furniture Co., 27 W. 24th, New York, N. ¥Y 

Aurora Steel Products Co., Aurora, Ill. 

Benjamin Elec. Co., 1378 E. 16th, Los Angeles, Cal. 

Berks Engineering Co., Booting 

Berthold Elec. Co., Gus, 555 W __ Chicago. IN 

Bonnell Elec. Mfg. Co., 192 Chambers, New York, N. Y 

C. & P. Electric Wks., Springfield, Mass 

Cleveland Switchboard Co., 2925 E. 79th, Cleveland, O. 

Coast Specialty Co., 72 E. Sixth, Portland, Ore 

Cole Metal Products Co.. 33 Crescent, Long Tsiang City. 

Cotmmbte | Mee. Mfg. Co., 59 Columbus 8a., Fran- 

Columbia Metal Rox Co., 226 E. 144th, New York, N. Y¥ 

Columbian Steel Tank Co., 1505 W. 12th, Kansas me Ma 
enver. 


Commercial Mfg. & Supply Co., 1443 Delaware St. 





Grand Rapids Furniture Co., 
Harner Mfg. Co., 
Hickory Bor Co., 
Hubbell, H. L., 
Interstate Woodworking Co., 


5 ary Rapids, Mich. 
Mich. 


as 


be oe 
46 Wooster, 


New York, 


Karpen. See Studner Bros 

King Mfg. Corp., no & Crowley, Buffalo, N. Y. 
Klumpp Sons, John G., 13 Baxter, New York, N. Y. 
National Cabinet Co., New Philadelphia, 0O. 

New England Box Co., Greenfield, Mass. 

Oneida Cabinet Corp., Oneida, - s. 


Ottawa Furniture Co., Holland, Mich. 

Pooley Co., 18th & Indiana Ave., Philadelphia, Pa. 
Radio Allied Mfrs. Corp., 1340 8. ge me Ave., Chicago, 
Radio Cabinet & Equipment Co., Philadelphia. 
Radio Mfg. Co., Div. of Pillied Lumber Co., Swanton, 
Radio Master Corp., Bay City, Mich. 

Bed Lion Cabinet Co., Red Lion, Pa. 

R E. Z. Cabinet Co.. 54 North, Boston, Mass. 

Rockford Sales Corp., 206 Lexington Ave., New York, N. Y. 
Schutz Bros., 152 Chambers, New York. i Me a 

Signal Eke. ., Menominee, Mich. 

Southern Toy Co., Hickory, N. C. 

Specialty Display Case Co., . cree Ind. 


Stradivara Co., Coshocton, : 
Stettner Phonograph Corp., 318 E. —_ New York. 
Studner Bros., 67 W. 44th, New York, : 4 


Grand Rapids, 
un. S. 





DIE CASTINGS 


ELIMINATE MACHINING 


WHY NOT SEND YOUR 
INQUIRIES TO US? 











Twin City Die Castings Co. 
Talmage and 33rd Aves., S. E. 
MINNEAPOLIS, MINN. 





Aluminum Co. of America, 2471 Oliver Bldg., Pittsburgh, 


Bohm Aluminum & Brass Corp., Detroit, Mich. 

Bonnell Elec. Mfg. Co., 192 Chambers, New York, N. Y. 
Quality Aluminum Casting Co., Waukesha, Wis. 

Veco Mfg. Co., South Norwalk, Conn. 

CASTINGS 

Copper, Ores, Bronze, Monel a“. = Metal. 
Anderson Mfg. Co., Albert & J. 289 A, Boston, Mass. 


Bohn Aluminum & Brass Corp., Detroit. 

Bonnell Elec. Mfg. Co., 192 Chambers, New York, N. Y. 

Central Pattern & Foundry Co., 3737 S. Sacramente Ave., 
Chicago, Ill. 

Chase Brass & Copper Co., 

Faries Mfg. Co., Decatur, II. 


Waterbury, Conn. 


McGill Metal Co., Valparaiso, Ind. 

Ohio Pattern Wks. dy. ., 2730 Spring Grove Ave., 
Cincinnati, 

Rabun — “Foundry, 617 West Belgrave, Huntington 
Park, Cal. 

Sterling Art Metal Wks., 40 Purvis. Long Island City, N. ¥ 


CASTINGS, Die 

Aieow Tool & Die Casting Co., 1654 Holton, Milwaukee, 
Wi 

Alemite Pa -Casting & Mfg. Co., 2640 Belmont Ave., Chi- 
cago, 


Allied Die-Casting Corp., Long Pa City, N. Y. 


Alumac. See Aluminum Co. of 
Aluminum Co. of America, Mt mOlicer Bldg., a 
Aluminum Industries, Inc., 2438 Beekman, Cincinnati, ; 


American Die Casting Co., 2040 Dominick, Chicago 

Badger Die Casting Co., 156 East Buffalo, Milwaukee, Wis 
Barnhardt Bros. & Spindler, Monroe & Throop St., Chicago 
Bohn Aluminum & Brass Corp., Detroit, Mich. 

Do-Di. See Doehler Die Casting Co. 

Doehler Die Casting Co., 386 Fourth Ave., New York. N. Y. 
Franklin Die Casting Corp., 826 Gifford, Syracuse, N. Y. 
Illinois Die Castings Co., 503 S. Jefferson, Chicago, TIL 
Milwaukee Die Casting Co., 289 Fourth, Milwaukee, Wis. 
Newton Die Casting Corp., 146 Munson, New Haven, Conn. 


Perfection Die Casting Corp., 406 Lakeside Ave., N. W., 
Cleveland. O. 
Permite. See Aluminum Industries, Inc. 


Stewart Die Casting Co., 4500 Fullerton Ave., Chicago, TIL 

Superior Die Casting Co., 875 F 70th. Cleveland. Ohio. 

Twin City Die Castings Co., Talmadge and 33rd Aves., 
S. E., Minneapolis, Minn. (White Metal). 


CASTINGS. Gray Iron 








f 


American Engineering Co., Philadelphia, Pa. 

Athens Foundry Co., Athens, Pa. 

Barlow Foundry Co., 551 N. J. R. R. Ave., Newark, N. J. 
Barnett Foundry Co., Newark. N. J. 











a 


BEE 


“5 


a > all 
Pid 


cago, TIL 
Ohio. 


3rd Aves., 





March, 1929 











Electrical Manufacturing 





Selling 
Yourself 


Moldings 


HE better mold- 
ings that you 


want are a prob- 
lem chiefly of being par- 


ticular about them. 














How, when and where to be par- 
ticular are simple in theory, not very 
difficult in fact. 


From a common basis in raw 
materials, through production by 
more or less standard methods, your 
moldings must be brought to your 
required perfection by knowhow 
and equipment. 


Look for the most experience and 
ability in molding. Look for 
modern equipment and steamed-up, 
large-scale production. Judge by 
work that is being done—and who 
for. Convince yourself that mold- 
ing is more of an art than is com- 


monly supposed, by finding out. 


PRECISION MOLDERS OF BAKELITE AND SHELLAC COMPOSITION 


In the broad stream of Interna- 
tional molding service production, 
there is an abundance of opportu- 
nity for selling yourself. An end- 
less variety of work going through 
for various industries. Countless 
individual moldings which, each in 
their own beginning, have been 
objects of much the same solicitude 
as are yours. Every one depended 
on to meet very exact requirements, 
many destined for difficult and im- 
portant service. 


You will be well repaid for being 
particular, by the confidence with 
which you place your own molding 
work in the same smooth flow. 


INTERNATIONAL INSULATING CORPORATION 


Division of The General Industries Co. 


ESTABLISHED 1875 


ELYRIA, OHIO 





q International molding service is complete. 
Making your molds, producing all metal inserts, 
the assembling and molding—all handled on one 
order. Estimates gladly made for you without 


obligation. 








CASTINGS, G.ay !ron—Continued 

Ponnell Klec. Mfg Co., 192 Chambers, New York, N. Y. 

North Wales Macn. Foundry Co., 

Sacks lrow foundry, L., 357 Wilson Ave., Newark, N. J 

Snead # “o., Pine St., Jersey City, N. J. 

St. Louis Sialleable Castings Co., 7701 N. Conduit Ave, 
St. Louis, Mo 


CASTINGS, Steel 

Bonney-Floyd Co., Columbus, Qhio. 

Eastern Steel Casting Co., Ave. L & Edward St., Newark, 
Pittsburgh Malleable Iron Co., Pittsburgh, Pa. 

Riverside Steel Casting Co., Jacobus Ave., Kearney, N. J 
CEMENT, Commutator 

Armstrong. See Electric Power 
Conductalute. See 
Early, Edward E., 


Maintenance Co. 


Technical Products Ces. 

1129 W. Fifth, W., Canton, O. 
E‘ectric Power Maintenance Co., 21 N. Third, Minneapolis. 
Imperial. See 9 ag hart Co. 
Martindale Electric Co., 2 W. Fourth, Cleveland, O. 
Mitchell Rand Mfg. a st Vesey, New York, N. Y 


Perce-Lute. See on Supply Co. 
Perfection Supply Co., 98 Park Pl, New York, N. Y. 
Plas Mica Co., 26 St. Andrews Place, Yonkers, N. Y. 


Technical Products Co., 114 8. Sheridan Sq., Pittsburgh, Pa 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
CEMENT, Liquid Porcelain 

Anchorlute. See Technical Products Co. 

Fire Lute. See Technical Products Co. 

Insa-Lute. See Technical Products Co. 

Okonite Co., a, N. J. 


Repairet Mfg. Milwaukee, 

Technical Products Co., 114 8. ‘sheridan Sq., Pittsburgh, Pa 
Thermold. See Technical Products 

HAIN, Chandelier Fi Bee Crystals, Chandelier 


c 
CHAIN DRIVES. 


CHAIN, ~~ncaingy 

Acco. See American Chain Co. 
American Chain Co., Bridgeport, 
Chase Brass & Copper Co. 
Eastern Chain Works, 309 E. 22nd St., New York, N. 1 
Faries Mfg. Co., Decatur, 

ote Metal Mfg. Co., 2122 E. Hazard, Philadelphia, Pe 
H. & O. Chain Co., So. Norwalk, Conn. 

Newark Metal Mfg. Co., 22 . w" Newark, N. 2. 
Plume & Atwood = Co. ary, Conn. 

Rodale Mfg. Co., 2 Hudvon,. New York, N. Y. 
Steele & Johnson Mite. , Waterbury 

Universal Metal Chain Gen, 75 Ciyme, Brooklyn, N. Y. 


CHAIN, power Srenenmaston 


Chain, Power Transmission. 


g. Co., Indianapolis, I 
910 8S. Michigan Ave., 
Morse Chain ae 


Ramsey Chain Inc., Albany, m ¥. 
Reeves Pulley oa Say Ind. 
Boston. 


ar Wks. 
Union Chain & Me. Co., baw hy ‘0. 
Whitney Mfg. Co., Hartford, Cenn. 


CHAIN, Socket 
American Ball Chain 12 Wooster St.. New Yerk. 
Bead Chain Mfg. Co., Bridgeport. Conn. 


4 ¥ Ne Conn. 
CHA 1ER BEADS. See Crystals, Chandelier. 
CHANDELIER CRYSTALS. See Crystals, Chandelier. 
CHANDELIER FRINGE. See Crystals, Chandelier. 
HARGERS, Magnet 
Charging, Remegnstt tizi 
Colpin Corp., 6110 8. Main Cal. 
Cowie, Hie. Oo., 8, 18% Wyandotte, Kansas City, Mo. 
- Wabada Ave.. =. Louts. Mo. 
.» 1749 N. inchester A 
Valley Electric Co.. 4221 Forest Park Bivd.. st. Louis, Mo. 
CHEMICALS, Battery 

saBluestone, Battery Salts, Battery Oxides. Sal Ammoniac, 

per & Co., Charles, 194 Worth, New York, N. Y. 

Eerie: -Picher Lead Co., 184 N. LaSalle, Chi (Oxide. ) 
Eimer & Amen + 205 bed Ave, Now York. N. 
Electro Chemical Co., 118 W. Court St., Dayton, 0 
General Metallic Oxides Co., Jersey City, N. J. 
ay ey | Co., Murray Rd. and Big Four RB. B.. 


i ti 
Grasselli Chem 


Chicago, Ill 


Q 


ical Co., Guardian Bidg., Ceselend. oO. 
Kalbfetseh Corp.; 200 ‘Sth Ave. New York 
Klipstein Co., 644 Greenwich, New oe r 


Merrimac Chemical Co., 148 State, b.. Mass. 
Powers-Weightman- arten Co., Philadelphia, Pa. 
Voltah. See Powers- dhamen-teeungurten 

Wah Chang Trading Corp., 283 Broadway, New York, N. Y. 


CHEMICALS, Refrigeration 
ansul Chemical Co., Marinette, , Wis. 
Arctic. See R & H Chemical 
Carbon Chemicals lh sans 30 E. tae, New York, 
N. Y. (Butane & Isobutane 
America, 50 . 42nd, New York, N. Y¥ 





Roessler & Hasslacher Chemical Co., 709 Sixth Ave., New 
York, N. Y. (Methyl Chloride, Ethyl Chloride 

Virginia Smelting Co., West wy Va. (Sulphu Dioride.) 

Chromium Plating See Plating & Finishing. 


CHUCKS, Magnetic 

J & H Elec. Co., 161 Clifford, Providence, R. I. 
faft-Peirce Mfg. Ce., Woonsocket, B. I. 

. & (Rockdale), Woreester, 
CIRCUIT BREAKERS 


Air and Oil Circuit Breakers and Oil Break Switehes. 
Allen-Bradley Co., 494 a. —ae Wis. 


anderson Mfg Co., Albert & J. M., 289 A a. Mass 
Automatic Reclosing Cireuit Breaker = Columbus, 0. 
Automatic Switch Co., $17 E. boa Mich 


urke Controller Co., 369 Lexi > ie New Y¥ 

Cendit Elec’l Mfg. Corp., 838 gion are &t. (South “bent 
Boston, Mass. 

Cramblett Engineering Div. of Time-O-Stat Controls Co., 

; Vis. 

Cutler-Hammer, Inc., 1288 St. 

General Electric — Section W-233, 


Hart & Hegeman Div. of 


., Milwaukee. 
Merchandise Dept., 
Arrow 


Hart & Hegeman Elec 


Co., Hartford. Conn. 

High —— Elecl. Specialty Co., 500 Washington, Abing- 
ton. 

Hiteseco. See High Tension Elecl. Specialty Co. 

H. & H. See Hart & Hegeman, Div. of Arrow-Hart & 
Hegeman Elec. Co. 
cto-therm. See Allen-Bradley Co. 

. & B. , 19th and Hamilton Sts, 
Philedeiphia, Pa. 

Line —— Co., South Milwaukee, Wis. (Oil Switches.) 

Maple Co., BR. H., oe 

Martingale e Elec. 6o., 13 126 W. Fourth, Cleveland, 0. 





Electrical 


‘rum bull- heer my Elec. Mfg. Co., Bantan oni 


J-Ke-Lite ee ae Circuit a Ge. 
Ward Someed A Elec. Co., Mount- 
Westinghouse Elec. & Mfg. Co., East” Pitisburg? ve 


SIRCUIT br +h See Testers 

CLEANE AGS, Vacuum 

SLEANER BRUSHES. 
Cleaners. 


Fuse and (t:cutt 
* See Bare, Vacuum ‘leama 
Vouum. Brushes ‘oe Vacuur 


CLEANERS, Metal 

Jakite Products, Inc., 26 Thames, 
CLIPS, Fuse. See Fuse Clips. 
CLIPS, Heater a. 

Garay Bros. Ce., Plano, 

CLOCK SWITCHES. on es Time. 

CLOTH EARS. See Gears and P: , Composition. 
sere LOUD SPEAKER DIAPHRAGM. See Cloth. Un- 


LOTH RADIO GRILL. See Cloth, Untreated. 


CLOTH, Untreated 
doyle & aie John, 112 Duane, New York, N. 
anvas, — ** Cotton Duck, Drill. T peshnen 
Sloth, Grill” "Fabri cB, 
Cindall Fabrics Corp., *300 Madison Ave., New York, N. Y. 
(Grill Cloth). 


New York, N. ¥ 


CLOTH ae SY PAPER, insulating 


e6eecvoeescoocsoos See C 
Paper, oe eecccccccccccece See P 
Fibre Paper (Fish Paper) ........ See F 
Press Board (Fuller Board)....See B 
BK ccc ccccce ecccccccocccesccce -See 8 
acme Wire Co., New Haven, Conn ietaasee Cc 8s P 
armce. See 5 
armatite. See Mica Insulator . 
Brand & Co., William, 268 4th Ave., New 
TOME ccccccccccccccescccosccosevesoncces 00 06 P. 
Zarbo! Corp., 15 Park Row, 
New York fo  Recesees este @ cal «cies 
vase ate Oe Inc., “Highland, P. * "Park, “Conn: er: ark. 
Jase Unionville, Conm.......... .. ++ P se ce 


Jase a’ Risley “Press Paper 
sel 


= Mica Co., 345 Campbell, ‘Vaiparaiso, c 
Dexstar. See Dexter & Sons. 
Dexter & Sons, C. H., Windsor Locks, Conn. 
(Condenser Tissue.) 
Oiamond State Fibre Co., Bridgeport, Pa......P .... 
el ic Mfg. Co., St. Louis, Mo........ eseP?..8 
Electrite. See West Virginia Pulp & Paper Co. 
‘y i See Wilmington ty Co 
General Electric Co., Section 1-483, Mer- 
chandise es Bri dgeport, Conn..... ese oP. 
dartford City Paper Co., Hartford City, Ind. 


(ncella. See Tarentum Paper Mills Co 
(rvington i agpees & nesnanes Co., 


200 Varick "New York C 8 P .. B 
Mfg. Co, 19 Vesey, New 


POU ReUER OST OESTOCOSCE SSC 


x x. > 
National  eeemeenpes Fibre Co., Wilming- 
ton, 


Co., — ene, 
Schweitzer, Inc., Peter 

New York, N. Y. ( 
Seutan Co., 2 
Sico. See Standard Insulati 
Standard Insulation 
asians Fireboard Co., 501 

Vv Hard 


York. oe 
Sterlite. \ 
Stevens Paper Mills, Windsor, Conn.. so o0gn co 
Tarentum Paper Mills Co., Tarentum, NE | iia ck 
Turbonite. See Brand & eo 
Union Mills Paper Mfg. is ta Hope, Pa. .. . 
es a hase _ Ave., New 


oLuTouns, Magnetic 
Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee, Wis. 


COIL (Colls). 


Armature and Field. See Coils, Finished. 

Choke (Power). See Fittings, High Tension. 

Choke (Radio). See Radio Circuit Components. 

Driers & imp rs. Ove: 

Electromagnet. See Coils, Finished. 

Flatteners. See Rolls, Coil gu 

High Frequency. See ro-Therapeutic; also Radio 
Cireuit Com poe also -? ition Outfits. 

Impregnators. cuum. See Ovens, 

Induction. See Coils. Finished; also Electro-Therapeutic. 

Loop Benders, Coil Loop. 





Presses. ure Coil. 

Radio. See Radio — Components. 

Removers. See Remove 1. 

Resistance. See Units, "Rods & Grids; also Radio Circuit 
Components. 

Shaping See Shaping Machines, Coil. 


Machines. 
Spark. See ignites Outfits. 
—— See Winding Machines, Armature & Field 
Co’ 


Taping Machines. See Taping Machines, Coil. 


Tesla. See —— One. 
. Bee , Coil; also Test Benches, Armature. 
wees Armature & Field Coil. See Winding Machines, 


rmature & Field . 
winders. Induction Coil. See Winding Machines, 


Winding Forms. See Forms, Coil Winding. 
Windings (Magneto). on Coils, Finished. 
Wire Tension Devices. See Tension Devices. Coil Wire. 


COILS, Finished 


In- 


Armature, d, agnet and Induction Coils. 
Acme Products Co., . Mass. 
Acme Wire .. New Hav n. 
Aero-Call. See Aero Products, Inc. 
Aero Products, me. 773 Ave., ™m. 
Auth Electrical ity Co., 422 E. 53rd &., New York, 
A. 8 Plectriest Coil Winding 

Belden Mfg. , 2310B 8. m Ave., 5 
Bunnell & Co, J. EL, . New York, N. Y 
Rurke Controller Co., 369 Ave., New York, Y 
Cameron Elec. Ansonia, 
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Electric Heat Control Co., 5902 Carnegie Ave., Clevoland, O. 
Electrical Coil ets a Co., 27th & S a © Sts.. Camden, 
Raw — 


_—— —~- R. 

Mod Ee 1% Les De 1a bong Fede inls . 
orn we 

National Newark x 

Piter le. Rapa 6 Nite. ow "3610 ads in. Cleve- 
an ’ 

Polymet Mfg. Co., 599 Broadway, New York, N. 

Robertson-Davis (o.. 361 W Superior, Chicago, TL 

Rovertson, Leo F., 1.36 west 22nd St., New 

Kiome Wire Co. (Div of General Cable Corp.) 


Rome, N. Y. 
Sevisye Magneto Engrg So 397 Phillips, T , O. 
Stunz & Barron, 210 E. Pratt. Balt: 


Toledo Standard Commutator (e 2242 Smead Ave., Toledo, 


Universa! 


Winding “o., Boston, 
Varies 


bupies Maxret Co. 15 ._ oo Place, 
ity, N J. (Ela: comagnetic only). 
Whittier & Ditme: Ine., 161! Beacon !trookline, 
COMMUTATOR 
Bars. See Bars, ‘ommutator. 
Cement. See Cement. Comm 
Tessers. See Stones, icm. 
\ See Compou::*- 
dee Commutators. 
‘Kefiiled. See pepemring ay Hand. 
Slotters. See Slotting i hy & Tools ggg 
Siotting Files. See Files, Cormmutater Slotting 
Soldering Machines. See Soldering Mach Cc tor 
Stones. Stones, ommutator. 
Tighteners. See Tighteners, Commutator. 
Truing Devices. See ‘vols, Commutator Truing. 
COMMUTATORS 
Derby Commutator Co., Derby. Conn. 
——y Copper Products Corp.. North East, 
Homer Commutator Co., Cleveland, Ohio. 
COMMUTATOR BRUSHES. See Brushes, Commutator. 
COMPOSITION PULLEYS. See Pulleys, Composition. 
COMPOUNDS, Sealing. See Wax and Compounds. 
CONDENSER UNITS, Refrigerator 
Bush Mfg. Co., ford, 
McCord Radiator & Mfg. 
it. Mich. 


Jersey 
Masa. 


\tor. 
& or. 
« Ou wutator 





Pa. 


Co., Riovelle & E. Grand Ave., 
e-Turney Radiator Co., Rome, N. 7. 

CONDENSERS, Radle. See Radio Circuit Components. 

Seueaae Bs a See Tubing, Brass and Copper. 
ONTACT NTS. See Points, Contact. 

CONT AINERS.. Shipping. See Fibre Boara Products. 

CONTROLLERS, Motor 

Allen-Bradley Co., 494 Reed, Milwaukee, Wis. 


Detro’ 


Anderson & Co., C. J., 212 W. Austin, Chicago, Il. 

Automatic Switch Co., 154 Grand, New b me : & F 

oe. J Inc., ine ., 1893 Sedgwick Ave., New York 
c. 


Burke -Gontroler Co., 369 Lexington Ave., New York. ™ * 
B-Q Oil Burner Co., 

Clark Centretinn ae 1146 E. 152nd, Cleveland, 0. 

Condit Elec’l Mf; g. Corp., 888 Summer St. (South Boswa. 


Boston, Mass. 
Cutler- Hammer Mfg. Co., — St. Paul Ave., Milwauxes. 
. See Elec. ‘Contreller & Co. 


Dinkey. Mfg. 

E C & M Youngstown. See Electrie Controller & Mfg. ante, b 
Electric Controller & _. Co., 2700 E. 79th, Cleveland, 
Electrite. _ Su 

iamond fg. Co... "1380 N. 16th, Los Angeles, Ca 
General Electric Co., Schenectady, N. Y. 

Seent ~~ Mfg. Corp., 515 Greenwich, New York, 


Industrial Controller Co., 8. Pierce & Hanover, Milwau- 
kee. Wis 


aimin Co., HL, 251 W. 19th, New York. (Sewing Ma- 


Monitor Controller Co., 51 Gay, 

Naticnal Electric Controller Co., 
Chicago, Ill. 

Refrigerating Specialties Co., 
Chicago, Ii. 

Rowan Controller Co., 306 

Square D Co., 6060 Rivard. 


Baltimore, Md. 
5315 Ravenswood Ave.. 
728 8. Sacramento Bivd., 
Holliday, Baltimore, Mad 
. Detroit, Mich 
, 209 Parkhurst, Newark, 





Sundh Elec. N. J. 
Switcholone. See it Elec. 

Thermaload. See Monitor Coutroties “Co. 
Trumbull Electrie Plainville 


fg. 
Uemco. See Union Elee. Mfg. Co. 
Union Elec. Mfg. Co., Milwaukee, Wis. 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
v. x Seo, Westinghouse Elst. & Mis. Ce. 
0 


R. See , Bronze and Copper: also Castings 
COPPER TUBING. * See Tu! . and 
CORD TIPS. See Tips, — —_— 


CORES, RESISTANCE COIL (Lava) 
American Lava ore. teas William, Chat 
M. ee & 





-El- 
Kirch' r & Co., M. eT 87th, Brooklyn, N. Y. 
Lavite. See Ste 1 Mfg. 
La .. See M. Kirchberger & Co. 
Southern Lava Co., Rossville, Ga. 

teward Mfg. Co., D. M., Chattanooga, Tenn. 
Tennessee Burner Mfg. Co., Chattanooga, Tenn. 
XL. See Tennessee Burner Mfg. Co. 


CORES, RESISTANCE COIL (Refractory 
corestenn) 
Lava Corp., oo William, Chattanooga, Tena. 
Gslentel Insulator Co., 
Crowley ., Co., a 545 N. Arlington Ave., Bas 
Orange, N . J. 
Electrical Refractories Co., =e Palestine, O 
Elemite. See Louthan ~y - ay 
Fireite. See Hartf Faience Co. 
Hartford Faience i \< 


Louthan Mfg. Co., E. Live: pool, 
Vitreoat Syndicate, 58 Schenectady yo Brooklyn, N. ¥ 


Syndicate. 
Woolley, Inc., W. , East Liverpool, 0. 
TTON DUCK. See Cl 
COTTON gg SS See 


co 
COUNTERS, Revolut ky Kh 


COUPLINGS, onete (orentate- Insulated) 
Hayward Co., 


Bartlett Baltt Md. 

Bond Co., Charles, 617 Arch, ch. Philadelphia, Pa 

Delbee Rubber Co., Syracuse, N. Y. 

Falk Corp., Milwaukee, Wis. 

Franke. See Smith & Serrell. 

General Electric Co., Schenectady, N. Y. 

Grundy. See Bond Co. 

Lipe, W. C., Syracuse, N. 

Lovejoy Tool Wks., 319 W. Date, Chicago, Ill. 

Mather. See Bond Co. 

Nuttall Wks., of Westinghouse Elec. & Mfg. Co., MeCand- 
a Ave. & Harrison St., Pittsburgh, Pa. 


Oneida. Delbee Ru 
Smith & Serrell, 24 Washington PL, Newark, 
Son ane Mfg. a, sw 


N. J 
a Ro Ave., Chicago, Tl. 


rs, Pa. 
See Wire Manufacturins 


s Co., 
COVERING MACHINES, ike. 
® 
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Satisfying the 
skeptics 


HERE used to be lots of people who 

refused to believe that there could be 
ideals in back of a moulding service. A 
| passable product at a plausible price was 
the expectation. 





| For forty years, SCRANTON has been con- 
verting those skeptics, and the accurate, uni- 
form, finished moulding turned out by us has 
made SCRANTON rooters of many of them. 





The world’s largest moulding plants, with the 
newest equipment, are the proofs of SCRANTON 
success in serving all industries. We make our 
own moulds, of course; and in Bakelite, ‘“Lacanite,”” 
and “Phenolic,” we feel that we can cover all your 
needs economically and swiftly. 


ap 


THE SCRANTON BUTTON CO. 


Plants at SCRANTON, PA., and AUBURN, N. Y. 


NEW YORK, N. Y. DETROIT, MICH. 
50 Union Square 114 East Lawn Ave. 


























SCRANTON 
MOULDS 
























CLEVELAND, O. AUBURN, N. Y. 
4900 Euclid Bldg. 40 Washington St. 






retained by us are 
always repaired, in- 
sured and renewed, if 
necessary, without ad- 
ditional expense to 
the customer unless 
otherwise agreed. 


% , 
SCRANTON MT 













SCRANTON, PA. 
419 Cherry St. 


CHICAGO, ILL. 
645 Washington Boul 














The world s largest and newest-equipped moulding plants 





Main offices and 
plant, 
Scranton, Pa. 


Auburn Plant, 
Auburn, 
New York 
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Wicks for Motors 

Lining for Fan Bases 
Lining for Lamp Bases 
Packing for Radio Trade 


WESTERN FELT WORKS 


4029-4133 Ogden Ave., Chicago 
NEW YORK DETROIT CLEVELAND ST.LOUIS 











CUPS, Grease 


Bowen Products Corp., Auburn, New York. : 

Gits Bros. Mfg. Co., 1960 S. Kilbourn Ave., Chicago, Ill 
Lunkenheimer Co., Cincinnati, Unio. 

CUPS, Oil : 

Cts Bros. Mfg. Co., 1960 S. Kilbourn Ave., Chicago, IL 


uT ouTs, Battery. See Switches, 
CUTTING OUTFITS, Metal. See 
tfits. 


Ou 
CRANES, Floor. See Lifts, Armature. 


CRYSTALS, Chandelier 
Crystals, Prisms, beads, Chains, Fringes. 
Crystal Venezia. See Marrisun & Co., Arthur. 
Friedlaender Co., 49 W. 23rd, New York, N. 
Harrison & Co., Arthur, 501 W. Washington Bivd., ones 


Battery. 
Welding and Cuttins 


Hirschberg, Shutz & Co., 268 4th Ave., New York 
(Fringes.) 

Nelson Bead Co., 15 W. 37th, New York, N. _Y. (Importer. } 

Rialto Import Co., 112 W. 4th, New York, 4 

Schwartz Lighting Pisure Wks., 1341 Noble, Philadelphis 

Wyle & Bros., J. J., E. 27th, New York, N. Y. 

CURRENT INDICATORS. See ‘Instruments, Pecket. 

DASHBOARD METERS. See Instruments, Portable em 
Switchboard. 


DECALCOMANIA 

Meyercord Co., 133 W bar Chicago, Ill. 
Novar. See Palm Fechteler & 

Palm Fechteler & Co., 67 5th fan. » New York, N. ¥ 


DIALS 
Radio (Metal). See Radio ¥.juntings. 
Radio (Molded). See Radio jolded Parts. 
Enameled. See Dials, Ename; 
DIALS, Enameied 
Whittier Co., “Horace B., Pequ: buck, Conn. 
See Cloth Untreated. 
Die. 
DIE MAKERS. See Dies, Die Makers 
DIES, Pipe. See Stocks, Dies and ‘Reemers. 
DIES. DIE MAKERS 


Baumbach Mfg. Cy, 1810 S. Kidbourn Ave., Chicage, Ml 

Beaver Mfg. ©o., 625 .N. Third, Wewark, N. 4 ‘ 

Darly Mechine Specialties, Inc., 2104 S. 52nd Ave., Chi 
eago, Ill. 

Euiexa ‘tvol & Machine Co., 42 Walnut, 


Newark, N. J 
Mareck & Nebel, 255 Greenwich, Nww York, Be 
DISCS, Armature 
Steel Discs, Laminations, 
Transformers. 
American Stamping Co., 


and Segments for Motors ano 
978 E. 64th, Cleveland, O. 


Cleveland Armature Works, 4732 St. Clair Ave., Cleveland 
Hercules Elec. Steel Corp., 145 Lafayette, New York, N. ¥ 
Lamination Stamping Co., 764 Windsor, Hartford, Cenn. 

DRAWING MACHINES, WIRE. See Wire Drawias 


Machines 
DRIVE SCREWS. See Screws, Drive. 
DRIVES, CHAIN. See Chain, Power Transmission. 
DYNAMOMETERS 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


Clark Controller Co., 1146 E. 152nd, Cleveland, 
Diehl Mfg. Co., Elizabeth, N. J 

General Electric Co. Schenectady, 
EBONITE. See Rubber, Hard 
ELECTROLYTE. See Chemicals, Battery. 
ELECTROMAGNETS. See Coils. Finished. 


ELECTRODES FOR GAS SIGNS 


American Neon Light & Sign Carp., 625 Sixth Ave., New 
York, N. Y ei 
Eisler Engineering Co., 756 S. 13th, Newark, N. J. 
_ attan Elecl. Supply Co., 190 Sixth Ave., New York, 
ELECT RODYNAMOMETERS. See Instruments, Laboratory 
rd. 


Standa 
ELEMENTS, Heating. See Units, Rods and Grids 


ENAMELING MACHINES (For Magnet Wire) 
(See Aleo Wire Manufacturing Machines) 

American Insulating Machinery Co., 519 Huntington Ave.. 
Philadelphia Pa 


ENGRAVING MACHINES 

Portable Bench and Pedestal Oufits for ——— Metal. 
Brewster Co.. Wm., 30 Church. New York. ¥. 
Deckel. See Preis & Co.. Inc.. 
Engravograph Corp., 12 
Etchograpb See 
Gilbert Supply Co., 


Vestry, 
Brewster Co. 

Independence, Iowa 
Gorton Machine Co., Geo., Racine, he 
Preis & Co., Inc., H. P Newark, N. J 


ENGRAVING, Radio Panel 
Engraving to Order. 
Eastern Specialty (o., 3551 N. Fifth, Philadelphia, Ps 
Eisler Engineering Co., 756 8S. 13th, Newark, N. 
(Tube Base Branders). 


H P. 
New York, N. Y 
Wm 


Btch-O-Gravure See Insuline Corn. of America. 
General Fabricating Co., 165 Greenwich, New York, N. Y. 
Globe Mfg. 101 Spokane St.. Seattle, Wash 


{nsuline Corp. of America, 


78 Cortlandt, New York, N. 
New England Products Co., 


232 Greenwich. New York 


Preis & Co., Inc., H. P., 227 Fulton, New York, N. Y. 
Schwenke Machine Engraving: Co., 2036 Woodward Ave., 
Detroit, Mich 


Verichrome Laboratories, 4614 Spring Gvove Ave., Cincinnati, 


Wright Radio Co., Rockland, Mass. 
EYELETS 

Platt Bros. & Co.. Waterbury. Conn. 

Waterbury Brass Goods Co., Waterbury, Conn 
Waterbury Button Co., 835 S. Main, Waterbury, Conn. 
FABRIC, Radie Grill. See Cloth. Untreated 
FABRIC SHADES. See Shades, Fabric. 

FAN BLADES. See Blades, Fan. 
FEET, FELT. See Felt. - 


114 Exchange, 


Electrical 


FELT 

Advance Felt & Cutting Co., 
American Felt Co., 211 Congress, Buston, Mass. 
Booth Felt Co., 460 i8th, bruvkiyn, N. 
Brawiey, T. R., 279 20th, Brooklyn, N. 
Western Felt Whks., 4029 Ogden Ave.. 
FERRULES 


317% 8S. Jefferson, Chicago. 


2 
Chicago, Ill. 


Chase Brass & Copper Co., Waterbury, Conn. 

Clark Metal Products, 490 Hancock Ave., Briugeport, Cenn. 
Grammes & Sons, inc., L. F., Allentown, Pa. 
Massachusetts Machine Shop, Iinc., Boston, Mass. 
Pattun-MacGuyer Co., Providence. R. 1. 

Piau. Bros. & Co., Waterbury, Conn, 

Risdon Mig. Co., Naugatuck, Conn. 

Scovill Mig. Co., ¥¥Y Mull, Waterbury, Conn. 


Waterbury Brass Guods Corp., Waterbury, Conn. 
Waterbury Button Co., Waterbury, Conn. 
FIBRE BOARD PRODUCTS (Solid and Cor- 


rugated) 

Container Corp. of America, 111 W. Washington, Dept. 36, 
Chicago, Ill. 

Mid-West Box Co., 111 W. Washington, Chicago. 

Sexton Mfg. Corp., 59 E. Madisun, Cuicago, LL 

FIBER CANDLES. See Candies, Fixture. 

FIBRE GEARS. See Gears and Pinions, Composition. 
Paper. See Cloth and Paper. 
Radio Panels. See Kadio Molded Parts. 
Shipping Containers. See Fibre Board Products. 
Vulcanized. See Fibre, Vulcanized. 

FIBRE, Phenol 
Moisture Proof; Sheet, Rod, Tubes. 

Armite. See Spaulding Fibre Co. 

Bakelite-Dilecto. see Continental Fibre Co. 

Campbell Fibre Co., Heather Ave., Stanton, Del. 

Campbellite. See Campbell Fibre Co. 

Celuron Co., Bridgeport, Ia. 

Continental Fibre Co., Newark, Del. 

Fibroc Insulation Co., 245 Lincoin Ave., Valparaiso, Ind 

Formica Insulation Co., 4628 Spring Grove Ave., Cin- 
cinnati, U 

Franklin Fibre Specialty Co., Wilmington, Del. 

Micarta. See Westungnvouse Elec. & Mig. Co. 

National Vulcanized Fibre Co, Wilmington, Del. 

Phenolite See National Vulcanized Fibre 

Spaulding Fibre Co., Inc., Tonawanda, N. Y. 

Weotingtouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

FIBRE, Vulcanized 
Sheet, Rod, Tube, Horn, Fibre, Bushings, Washers, 
Cleats, Screw Machine Products. 

Brandywine Fibre Products Co., 1402 Walnut St., Wil- 


mington, Del. 


Conite see ge a Fibre Co. 
Continental Fib Co., Newark. Del. 
Delaware Hard Fibre Co., Wilmington, Del. 
Diamond F. See Diamond State Fibre Co. 
Diamond State Fibre Co., Bridgeport, Pa. 
Egyptian. See Delaware Hard Fibre Co. 
Electrosote. See Pantasote Co. 

Fibro Products Co., New Bedford, Mass. 


Franklin Fibre Specialty Co., Wilmington, Del 
Fyvervid. see Wilmington Fibre Specialty Co. 
Independent Lavoratories, 50 E. 42nd, New York, N. Y. 
[ten Fibre Co., 5403 Bower Ave., Cleveland, O. 
Leatheroid. See Rogers Fibre Co. 

Lincoln Fibre & Specialty Co., Newport, Del. 

National Vulcanized Fibre Co., Wilmington, Del. 


Ohmoid See Wilmington Fibre Specialty Co. 
Pantasote Co., Inc., 250 Park Ave., New York, N. Y. 
Peerless See National Vulcanized Fibre Co. 


Regers Fibre Co., 210 Lincoln, Boston, Mass. 
Spaulding Fibre Co., Tonawanda, N. Y. 

Standard Fibre Products Ue., 36 Pleasant, Watertown, Mass. 
Vul-Cot. See National Vulcanized Fibre Co. 

Vulcawood. See Diamond State Fibre Co. 

Wilmington Fibre Specialty Co., Wilmington. Del. 

FIBRE WASHERS. See Fibre. 

FIELD COILS. See Coils. Finished. 

FILAMENTS, Incandescent Lamp 

Conneway Elec. Laboratories was Jefferson St., Hoboken. 
Filament Supply Co., 1317 Willow Ave., Hoboken, N. J 
Suter & Nuetzi. 8709% Lisbon Ave., Milwaukee, Wis. 








Vacuum Tube Products, Steneck Trust Bldg., Hoboken, N. J. 
Volkmar & Sons, 187 Sylvan Ave., Newark, N. J. 
(Lead-in-Welds.) 
FILES, Commutator Slotting 
Ideal Commutator Dresser Co, ivus Park, Sycamore, Ill. 
Martindale Electric Co.. 1264 W. Fourth, Cleveland, 
FISH PAPER. See Cloth and Paper. 
FITTINGS. Fixture. See Fixture Fittings 
FIXTURE CANDLES. See Candles. Fixture. 
FIXTURE CHAIN. See ain, Fixture. 
FIXTURE, Cellars. See Fixture Fittings. 
FIXTURE FITTINGS 
KEY 
Bowl Holders B 
Brass Fittings B 
Canopies ........ B 
CN Sr diaceddvacscontecevigncteswen B 
aa rere I 
Finials Teas Glass and Porcelain)...See B 
PEED: c nur pecs ebsenacus unser eeckeed H 
Hickies, Brass B 
Hickies, Iron I 
BOG, BPMTD cccosescescccccccoescuase B 
MOOG, TIO oo cctsccescvececcncssceuss I 
Iron Fittings .... I 
ROGUE, DME Sawchccascesnsecenenes B 
— BPO cases I 
NE wccssccsee B 
Shade Holders 8 
a MEO EOL ECCC RTL B 
Spinnings B 
CRAUIGUNEE cc cecccesessenscoscs B 
BUGS cccccccccccvccecsesec B 
PEGG ovcuwcniedsondcctseas H 
nn, ee ee ee ee eee ee I 
Acme Lighting Products, Inc., 2114 Woodiana” 
Ave., Cleveland, ©. Strap... ccccesecsecs a 
American Chain ae Bridgeport, Conn. 
ce ee ee ere rere oe +s oe 
American Ring Co., Waterbury, Conn. (Candle.) os oa me ee 
Appleton Electric Co., 1703 Wellington Ave., 
en: <TD. - \0kesenstacntwencdunnbdnsaonwe I 
Areo. See American Ring Co. 
Arrow Electrie Division of Arrow-Hart & 
Hegeman Elec. Co.. Hartford. Conn.......... Pe en 
Artoloid. See Great Eastern Brass Wks., Inc. 
Art Metal Co., 3721 Dayton, Cleveland, O........ H 
Banlite. See East Side Metal Sninning Co. 
Ranner. See Plume & Atwood Mfg. Co 
Barton Brass Wks.. 3827 Superior, Detroit... B ...... 
Relmet. See BRB. & L. Metal Stamning Co 
Riloch Bros. 88 Walker. New York............ Diss ces 
Riandt Mfg re RJ Gratiot Ave.. Detroit. B «xs 
Braun. J. G S. Pauline, Chicago, IM. 
(Pressed aeambinn’’ EP TO. i weet 
B._ & T.. Metal Stamping Co.. 259 Mao ? 
Rrookiyn, N. Y¥. (Also Combination Wall 
oe ek Sra he yee en cusses 8 «xo 
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FIBRE—cu to any form 
Sheet, Rod, Tubing 
MICA 
VARNISHED CLOTH 


COTTON TAPES AND SLEEVING 
Everything for the Motor 


Send for New Insulation Catalogue 


THE CONSUMERS RUBBER CO 


CLEVELAND CHICAGO 
1302-4-6 ONTARIO ST 320 WRIGLEY BLDG. 











Flaherty Co., M. E., 28 8. Clinton, 
Fralick Co., S.'R., 15 8. Clinton, 
Franklin Brass Foundry Co., Reading, Pa.... B 
Friedley-Vusnardt Co., Chicago............66. 

Grabler Mfg. Co., 6565 Broadway, S. 

BORG, GQ. cccccccecddctecsencecesivacesciees 
Eastern Brass Wks., Inc., 182 Grand, 
York, N. Y. (Spindles). 

Hart & Hegeman, Div. of Arrow-Hart & Hege- 
man Elec. Co., Hartford, Comm.....cccccccce oc - & 
Incanuescent Supply Lo., 465 West Broadway, 

OW TOUR, Ths. Be. oc cdnvees 
Isco. See Incandescent Supply “Co.” 
Jiffy. See White Mfg. Co. H. 
Kwikon. See Fralick Co., "Ss. R. 

Lakin. See Thomas & Betts Co. 
Brass atari Co., 88 Walker, 

2S Se re errr err rere oe S 
Liberty lron Pipe ‘& Nipple Works, 62 Greene, 

DO TO Ws. Beccsccccnsesetnnnsaeiecces 2 et 
Liberty Machine Co., Wauwatosa, Wis......... BI 
Light Metal Stamping Co., 310 13th St. West 

New York, N. J. 

L & E Mtg. Co.. 440. ‘Adelphi 
L. & W. Brew Wks., 
Madelite. 
M w 


Chicago... .. I .. 
Chicago.. .. I .. 


New 


4, Brooklyn, N.Y. . 
820 Orleans, Chicago, Ill. B 
See Belson Mfg. Co 
=y- Co., 1527 Niagara Ave., Buf- 
New York.... B 


Products Co., 210 Canal, 
Metro Iron Ornament Co., 191 Christie, New 
ee FR re rae: 
Metropolitan-Columbia Mfg. Co., 
oe ee ea eee os *e 
Midwest Elec. Co., 1639 Walnut, Chicago, Ml.. .. I 
Mid-West Chandelier Co., _ & ee Sts, 
Kansas City, Mo.... coos B 
— Co., 
Bi eapsdashestabectegesskhanese ve saceccese se ce @ 


Monarch. "See Perfeclite Go. 
Murlin Mfg. Co., Philadelphia, 
National Electrie Products 
Bldg., Pittsburgh, Pa. 
New Era Elec. Mfg. Co., 
N. E., Cleveland, 
New Wrinkle. See Bryant Elec. 
New York Brass sees Co., 
New York, N. 
Nobolt. See Frutti & Co., S. 
N. W. Cleat Receptacle Bracket, 
Philadelphia, Pa. 
Onli. See Perfeclite Co. 
Pass & Seymour, Solvay Sta., Syracuse, N. Y. A eo © 
Perfeclite Co., 1457 E. 40th, Cleveland....... re 
8 


“714 Metropoiitan ‘ ~ 


Pa. 
Corp., 1110 Fulton 
(Studs. ) onus 


6725 Machinery “Ave., . 


R 
2437 N. 29th, 


Pittsburgh Valve & Fittings Co., Barberton, 0. a as 
Plume & Atwood Mfg. Co., Waterbury, Conn. B ee 
Plumwood. See Plume & Atwood Mfg. Co. 
Plymouth. See Vester Sons, Alfred 
Reading Brass Co., 141 Schiller, Reading, Pa. B I 
Ribaysen Mfg. Co.. J., 952 W. Lake, Chicago, =. B 
Rodale Mfg. Co., 200 Hudson, New York. gue 
Sandow Tool Co., 1440 Bway, New York, = ©. s° i" 8 
Scovill Mfg. Co., Waterbury, Conn 
Simpalite. See Sprecher Mfg. Co., P. 
Simplex. See Plume & Atwood Mfg Co.” 
Springfast. See Plume & Atwood Mfg. 
Square-G. See Grabier Mfg. 
Standard Snap-Lite Corp., 
Long Island City, 
Standard Metal Spinning Co., 
York, 


Co. 
504 Jackson Ave., 
"128° “Mott, “New 
Star. ‘See Perfeclite Co. 
Star. See Steel City Elee. Co. 
Steel City Elec. Co., Pittsburgh, Lak 
Steele & Johnson Mfg. “o., Water bury, 
Stemhridge, Tenny & Brandt. 29 S. 
Chicago, Ill. (White Metal.)....... 


Sterling Spinning & Stamping Wks., 
York, 


T. & B. ‘See Thomas & Betts Co. 
Thomas & Betts Co.. 63 Vesey, New York...... I 
Uno. ., also Crouse- Hinds, 
also General Elec. Co., also Hart & Hegeman 
“ee. Co., also Pass & Seymour. 
United. See L & K Mfg. Co. 
—, Metal Spinning Co., 440 anne, . 
i FRE PETES 
Vester, Sons, Alfred, 5 ‘Mason, Providence, R. 1. B 
Victor. See Plume & Atwood Mfg. Co. 
Virden, Div of Gill-Virden Co., oats Longfellow 


“Conn. B.. 8 
linton, 


“476 Broome, 


BGR CHIVGE,  Qiewccccccccccees sceceve BD oc ce 
— Tool bee Metal Me. Co., “New Haven 
Wameco. See Waterbury Metal “Wares Ce. 

Waterbury Co., Waterbury, Conn...... setccese BD ce es 
Waterbury Metal Wares Co.. Wat erbury, coos B 
— = Co., Whitney ay ‘Block, Cleve- 8 


Cambridge Brass Co., Cambridge, Mass..... ‘ BD oe ce oe 
Chase Brass & Copper Co., Waterbury, Conn. B.. ee 
Cleanezy. See Dunlap Co. 

_Colonial Stamping Co., Brill St. & Passaic Ave., 

POORER, WM. J. sccscccccsoaenscseccasaces oe BS. 
Crescent Brass Mfg. Co., Reading, oe ce las 
Crouse-Hinds, Solvay Sta., Syracuse, N. Y.. sce OR 
Diamond Needle & Mfg. Co., —— Conn. 

CERIORIGS,)  ccdcccnccscrockecvsteesooesesee 2 ee ee ee 
Dunlap Co., John, Camegie, Pivvsnctastavenass oe 6 ee 
East Side Metal Spinning Co., 451 Greenwich, 

Mew FOEk, N. Zacsecccccssocecceveseveces eo ce oe 
Eureka Tin Ware Mfg. Co., 135 W. 20th, New 

| Wie Sh, SRR RR a eres secs co oe © 6 
E-Z Up. See Plume & Atwood Mfg. Co. 

Faries Mfg. Co., Decatur, Ill..........-.e0s e282 


- 


New 


















THE MATERIAL OF. 





Electrical Manufacturing 


Ellsworth model of Sangamo Electric Clock, and samples of Bakelite Molded parts used in it. 


CCURATE time keeping in elec- 
trically wound clocks demands 
that the motor -operated winding 
mechanism be ready to start the in- 
stant it is called upon. Current leak- 
age must be avoided. Insulation that is 
proof against deterioration in any cli- 
mate is a prime essential. Sangamo 
found it in Bakelite Molded. 


In the “Sangamo” the clock motor con- 
tact blocks are formed of Bakelite 
Molded, in a fourteen cavity mold, 
each with two metal inserts firmly em- 
bedded. These replace similar parts 
machined from hard rubber rod, at a 
saving in cost of 22 per cent. 


Sangamo also found it desirable to re- 





place a black fibre contact plug shell 
with one made of Bakelite Molded. 
This part is formed in a nine cavity 
mold at a saving of 28 per cent. In 
both instances the Bakelite Molded 
parts were finer in appearance and 
finish, and more in keeping with the 
character of the clocks. 


Bakelite Engineering Service 


Intimate knowledge of thousands of varied 
applications of Bakelite Materials combined 
with eighteen years’ experience in the de- 
velopment of phenol resinoids for electrical 
uses provides a valuable background for the 
cooperation offered by our engineers and 
research laboratories. We invite you to take 
advantage of this production-saving service. 
Write today for a copy of Booklet 52 M, 
“Bakelite Molded.” 


BAKELITE CORPORATION 
247 Park Avenue, New York, N. Y. Chicago Office, 635 West 22nd Street 


BAKELITE CORPORATION OF CANADA, 


BAK 


REGISTERED 








LTD., 163 Dufferin Street, Toronto, Ont. 


LITE 


U. &. PAT. OFF. 


—— 55 


A THOUSAND USES 


“The registered Trade Mark and Symbol shown above may be used only on products made from materials 
manufactured by Bakelite Corporation Under the capital ‘ B™ is the numerical sign for infinity, or unlimited 


quantity It symbolizes the infinite number of present and future «ses of Ba‘zelite Corporation's products. 


Made by Sangamo Electric Co., Springfield, Il. 


Sangamo finds Bakelite Molded parts 
better and decidedly more economical 
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FIXTURE FITTING—Continued 
White Diamond. See White Mfg. Co., J. H. 
White ok aa Co., J. H., 111 N. 3rd, Brooklyn, - 


FLASHans, Sign 
Motor Flashers, Thermal Flashers, 


Plugs. 

Ajax. See Reynolds Spring Co. 

A. & W. See General Outdoor Adv. Co. 

Angelus. See Electric Sign Flasher Corp. 

Betts, Inc., James H., ck Ave. » New York. 
— Flashers, Thermal Flashers, Flashing Sockets anc 
Plugs.) 

Betts & Betts Corp., 645 W. 43rd, New York, 

(Motor Flashers.) (Thermal Flashers.) Fisting _—— 

— Sign Flasher Co., 280 Guttenberg, San Francisco 


al. 
Cnmenoneiel Elec. Co., 1203 E. Grant, Portl 
Cramblet Engineering Div. 
286 Milwaukee, 


Flashing Sockets enc 


Milwaukee, Wis. 

Diamond. See General Appliance Corp. 

Dominic. See Kala-Flasher Co. 

Eagie Elec. Mfg. Co., 59 Hall, Brooklyn, N. Y. 

Electric Signal Corp., 406 Fourth Ave., Seattle, Wash. 

Electric Sign Flasher ‘Corp., 1826 W. 9th, Los Angeles, Cal 
guregram. See Reynolds Electric Co. 

Flash O-Lite. See Betts, Inc., James H. 

Flip-Flop. See Betts, Inc., James 

Gem Engineering Co., Hempstead, N. Y. 

Gacor. See General egy Corp. 

General Appliance Corp., 120 8th, San Francisco, Cal. 
(Flasher Button.) 

General Controler Co., 200 E. First, pevten, 0. 

Grazier Elec’] Products Co., Johnstown, P — 

Horni Signal Mfg. Co., 516 Greenwich, ‘New Tek; M. *.. 

Jimbetts. See Betts, Inc., James H. 

Kala-Flasher Co., 344 N. Church, Kalamazoo, Mich. 

Killark. See Betts & Betts Cerp. 

Kontroler. See General Controler Co. 

Mercury. See Betts, Inc., James H. 

Opalume Sign System, Battle Creek, Mich. 

Phelps Elec. Co., 29 8. Clinton, Chicago, Ill. (Motorless) 

Phoenix Products Co., os Gomes N. Y. 

Presto ucts niversity Place, New York, N. Y 
(Sockets and Plugs. 


Reco. See Reynolds Elec. Co. 
Reynolds Elec. Co., 2650 W. Congress, Chicage, Ill. 
Reynolds Spring Co., Jackson, Mich. 
Rodale Mfg. Co., 200 Hudson, New York, N. Y. 
an. See Phoenix Products Co. 
Skedoodle. See Phelps Elec. Co. 
Sokit. See Betts, Inc., James H. 
Thermo-Wynk. See Betts & Betts Corp. 
Vacu. See Betts & Betts Corp. 
Veebar. See Betts, Inc., James H. 
Way, Eugene W., Seattle, Wash. 
Wood Electric Co., C. D., 565 Ly New York N. ¥ 


Cc. 
& Betts ae 
See Lens 
ubing, Flexible -— 4 
FLEXIBLE LEADS, Commutater Brush. See Brushes 
mutator. 
FLEXIBLE SHAFT MACHINES 
(For shafting. See Tubing, Flexible Metallic.) 
Strand & Co, N. A. 5001 N. Lincoln, Chicago, 
FORGINGS, Non-Ferrous 
Scovill Mfg. Co., Waterbury, Conn. 


FORMS, Coil Windin 


th. 


<a Coil Equipment ., 2415 Forestdale Ave., Cleve 
and, O. 
Comstock Mfg. Co., Wilkes-Barre, Pa. 
Master. See Armature Coil Equipment Co. 
FORMS, Wire 
forms and Frames for mae Holders and Shades: Bend 
ing, Welding, Form 
American Specialty Mfg. Ge., 165 Holland Ave., Bridge- 


port, Conn. 
Arrow Wire Frame Corp., 344 E. 23rd, New York, N. Y. 
Blake & Johnson Co., Wat terbury, nn. 
Central Wire Frame Co., 154 E. 28rd, on York, N. Y. 
(Complete with socket, cord and plug 
Chelsea Wire Wks., 675 Hudson, New * ork, N. 
=~ Metal Products Inc., 490 Hancock Ave., 
onn. 
Electro Weld Co., 70 Munroe, Lynn, Mass. 
Grammes & Sons, Inc., L. F., Allentown, Pa. 
Hubbard Spring Co., M. . — 


Hunter Pressed Sieel Co., Pa. 
Jeschke Wire Specialty Wie nGramfordgilie, Ind 
398 First Ave., 


Krischer’s Mfg. Co., 255 Ca 
Manhattan Wire Products Co., 

Murray Hill Wire Frame Co., 314 E. 32nd. New York, N. 2 
Roebling’s Sons Co., John A., Trenton, N. J. 

Steinen & Co., 297 Washington, Newark, N. J. 

Watral & Sons, 133 E. 16th, New York, N. Y. 

Young Industries, Inc., L. 5 Detroit, Mich. 
FRAMES, Wire. See Form ‘Wire. 
FRICTION TAPE. See Tape, Rubber and 
FRINGE. Chandelier. See Crystals. Chandeli 
FUSE CLIPS 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 
Waterbury Brass Goods Co., Waterbury, Conn. 
FUSE TESTERS. See Testers, Fuse and Cireuit. 


t 


a. 


FUSES AND FUSE WIRE KEY 
CartrtGge ..cccccccccccccescccccccceces See C 
PR ied cnasss axsahssnnanasansoe botaien See P 
Non PROMIONS oc ccccccsccecescsvsvvces See N 
PEED soc vcoccccsecescorcasecccuces See R 
Pe. cciveverenstenewssanestn eee See O 
DD WOUND wcercccgescecescprecasecses 
acme Elec. & Mfg. Co., Canal & Hamilton 
Ave., Fromtem, NM. J.cccccccccccscccccces oo P. 
arkless. See y Fuse Mfg. Co. 
Arrow Electric Div. - | Arrow-Hart & Hege- 
man Elec. Co., Hartford, Conn...........-. PR. 
Automatic Elec. Iron & Co, 215 8. 
American, iladelphia, Pa..........++ +> . 
Blue Ribbon. See — _ Co. 
Buss. See Bussman 
Bussmann Mfg. Co., . = & Jefferson 
Ave., St. BD ccccccccccccccccesoccece PNRO 
Chase-Shawmut Co., Newburyport, Mass... C P N R O 
Clearsite. See Economy Fuse & Mfg. Co. 
ya a — -_ — Fuse 7 Co. 
Cotte | 2 Patent Fire “Arms Mfg. ., Hartford, 
(Automobile) ........- coccsceoce - NR 
Cote Br . Mfg. Co., 182 W. Lake, Chicago C P .. B 
Crystal. See al Elec. 
Daum Fuse & Elec. Mfg. Co., 1157 oe- 
kiss, Pittsb eecccccccccccccccoce oon © R 
D. & W. See Electric 
Economy Fuse & Mfg. Co., 2717 
Ave., Chicago, wenaeates ovcccoeecs os OP W’R:s 


Electrical 


and, Ore. 
of Time-O-Stat Controls Co., 


New York. 






aco. See Economy Fuse & Mfg. Co. 

wiectric Fuseguard Co., Charlottesville, Va.. C P N B.. 
siliott Electrie Co., ° é 26 06 68 
vem. See C 
General E Section W-233 Merchan- 

dise Wept., Bridgeport, Conn.......... CPA SR se 
Graybar Electric Co., Graybar Bidg., Lexing- 

ton Ave. and 43rd St., Mg) Wee We Be © ue ce ee ae 
Great Western “tee dew 5 Lexington Ave., 

New York, N. Cc 
H. & H. See mak & Hegeman. 

Hart & MHegeman, Div. of Arrow- ae & 

Hegeman Elec. Co., Hartford, _—- ss © es Bie 
Guason Wire Co., Ossining, N. Y.......000 «ese ee ee U 
Kantark. See Trico Fuse Mfg. Co. 
J naey- Co., 1 Dominick 8t., 


Littelfuse ge TE 17723 Wilson “Ave.. 

Chicago, Ill. ag Cane. ponent - 

closed, 25 2 Amp.). e su (eer ae 
Monarch Fuse ., Jonestown, Ca. OR ee 
National. See Economy ‘& . Co. 

Noark. See Colt’s Patent Fire Arms Mfg. Co. 
Pierce Renewable Fuses, Inc., 752 Stain, 

Buffalo, N. Y..... 
Platt Bros. & 
Powell, F. W., 
Ree-Nu-It Elec. Co., 
Rochester Re-Fill Fuse Co., 

Romhorte®, Th. Zacccvosscncssevescccceces Cc os 0 
Royal Elec. Co., Chelsea Station, “Boston. .. PN... .; 
Shawmut. See a. 9 
Simplicity. See Cote Bros. g. 

Six-in-One. See Industrial y hy 

Star Fuse Co., 235 Canal, New York, N.Y. C 

Trico Mfg. Co., 1001 MeKinley Ave., 
Milwaukee 


Union. See Chicago-Jefferson Fuse & Electric 


GALVANIZING 
“attte & Bros., Joseph P., Gaul and Letterly Sts., Phile- 


dclphia, Pa. 
a" apenas See Instruments, Laboratery Stand- 


GAS INERT 

Gelium Co., Louisville, 
Valatine Industrial Ce, 
GASKETS, Rubber 
Gutta Percha & Rubber Mfg. Co., 15 Park Row, New York, 
Canfield Rubber Co., Bridgeport, Conn. 

GAUZE BRUSHES, Wire. See Brushes, Commutator. 
GEARS, Fibre. See Gears and Pinions, Composition. 


GEARS {Speed Changing Units) 

Cleveland ar Co., Cleveland, Ohio. 

Cullman Wheel Co., 1346 Altgild, Chicago, Ill. 

De Laval Steam Turbine Co., Trenton, N. J. 

Falk Corp., =e Wis. 

Foote Bros. Gear & Machine Co., 215 N. Curtis, Chicago, Il. 

Gears & Forgings, Inc., Cleveland, Ohio. 

Grant Gear Works, Boston, 

james Mfg. Co., D. O., 

Jones Fdy. & Machine Co., W. A., Chicago, Ii. 

Lipe, W. C., Syracuse, N. Y. 

Nuttall bag of Westinghouse Elec. & Mfg. Co., 
less Ave. & Harrison St., Pittsburgh, Pa. 

Palmer-Bee Co., Detroit, Mich. 

Perkins Machine & Gear Ce., 125 Circuit Ave., 


Springfield, 
ass. 
Philadelphia Gear Works, Richmond and Tioga Sts., Phila- 
delphia, Pa. 


Smith. Winfield H., Springville, N. Y. 

GEARS, Worm 

Albaugh-Dover Mfg. Co., Chicago, Ill. 

Cleveland Worm & Gear Co., Cleveland, Ohio. 

Colburn Gear & Mfg. Co. (Norfolk Downs), Quincy, Mase. 

Philadelphia Gear Works, Richmond and Tioga Sts., Phila- 
delphia, Pa. 


GEARS AND PINIONS, Composition 
Celoron Ce., Bridgeport, Pa. 

Delaware Hard Fibre Co., Wilmington, Delaware. 
Diamond State Fibre Co. ridgeport, Pa. 
Fabroil. See General Elec. Co. 

Foote Bros. Gear & Machine Co., 215 N. Curtis, 
Franklin Fibre Specialty Co., Wilmington, Del 
General Electric Co., Schenectady, we Re 

Medart Co., St. 

Micarta. See Westinghouse Elec. & Mfg. Co. 
National Vulcanized Fibre Co., Wilmington, Del. 
Perkins Machine & Gear Co., 125 Circuit Ave., 


EB. 40th, Cleveland, Ohio. 
ladelphia, Pa. 
Electric Co. 

Textolite. See General Electric Co. 

Westinghouse Electric & Mfg. Co., East satan Pa. 


GEARS AND BINIONS, Iron and Ste 

Earle Gear Machi . >. Wayne Junction, a 

Falk Cx. Milwaukee. 

Gears & Forgings, Inc., Cleveland, Ohio. 

Grant Gear Works, Boston, 
SS a Chicago, Mi. 

, St. Louis, Mo. 

Meisel Bros. Mfg. Co., 944 Dorchester Ave., Boston, 

Perkins Machine & Gear Co., 120 Circult Ave., 


field, Mags. 
Permag. See Perkins Machine 
& Pinion Co.. 


& Electric | 


Z 
Q 
= 
] 
Q: 
; SU: 
7 ww a: 


” 


1li Fifth Axe., New York, N. Y. 


Mass. 
Chicago, Ill. 


McCand- 


Chicago, 


Spring- 


Mass. 
Spring- 


Tool Steel Gear ‘Cincinnati. Ohio. 


GEARS AND PINIONS, Rawhide 
Chicago Rawhide Mfg. Co., Elston Ave., Chicage, Ill. 
Gerdes & Co., 50 Church, New York, N. Y. 
Syracuse Rawhide Mfg. Co., Syracuse, N. Y. 
Western Rawhide & Belting Co., Milwaukee, Wis. 
GENERATORS, Electroplating. See Plating Generators. 
GLASS BULBS. See Bulbs, Glass. 
GLASS CANDLES. See Candles, 
et Ase LETTERS. See Letters, Sign. 
GLASS for Electrical <i. 
— Giese Wks., rning 
ee Corning Glass . 
GLASSWARE 
Alba. See Macbeth-Evans Glass 
Amazon. leason-Tiebout G 
=. See Senesiieses Lamp & Glass Co 
Dolio. ° . 
Ardmore. See — Shade & Nevelty Co. 
1 See Corning Glass Co. 
Aurora. See Consolidated Lamp & — Co. 
Bayley Sons, 105 Vanderveer _ S. 
Morgantown, Ww. Va. 


Co. 
lass Co. 


Bellova. See McFaddin ‘eGo G. 

Blanco. See Gleason-Tiebout| "ies Co. 

Rerylite. See Plaut & Co., L. 

Bostock, Rhodes & Co., 11 N. Moore, New York, N. Y¥. 
Camia. See Gleason-Tiebout Glass Co. 

Carara. 


See seers’ mes Co. 





Manufacturing 
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Celestialite. See Gleason- ziehent, Glass 

Chesler & Sons Co., J., 45 Varick Ave., nie. N. Y¥. 
Clearcut. See ivanhoe Division of Miller Co. 

Colcite. See Corning Glass 


Co, 

Consolidated Lamp & Glass Co., Coraopolis, Pa. 
Cora. See Consolidated Lamp & Glass Co. 
Cora-Lites. See Consolidated, Ae & Glass Co. 
Corning Glass Co., Corni = os 

emax. See Macheth- Brass Glass Co. 
Crystal. See Phoenix Glass Co. 
Daylite. See Wells Glass Co. 
Decora. See Macbeth-Evans Glass Co. 
Delica-White. See Kopp Glass, Inc. 
Druid. See Ivanhoe Division of Miller Co. 
Eagle Mfg. Co., Wellsburg, W. Va. 
Emeralite. See *McFaddin, G. 
Equalite. See Bayley & Sons. 
Erskine Glass & Mfg. Co., Wellsburg, W. Va. 
Federal Light & Lens Corp., Star City, W. Va. 
Florentine. See Gleason-Tiebout Glass Co. 
Genco. See Ivanhoe Division of Miller Co. 
Gillinder Bros., Inc., Port Jervis, N. +g 
Gillinder & Sons, Inc., Philadelphia, Pa 
Gleason-Tiebout Glass Co., 99 Commeretai, Brooklyn, N. Y¥. 
Gletieco. See Gleason-Tiebout Glass Co. 
Havana. See Kopp Glass, Inc. 
Hocking Glass Co., Lancaster, 
Holophane Co., 342 Madison Ave., 
imperial Seen ae , Bellaire, O 
nland cago, IIL 
lvanhoe Division of Miller Co., Cleveland, Ohio. 
Ivory. See Phoenix Glass Co. 
Ivre. See Ivanhoe Division of Miller Co 
Jeannette Shade & Novelty Co., Jeannette, Pa. 
Jefferson Glass Co., Follansbee, 
Kauffeld Glass & Ceramic Co., hy City, W. Va. 
King-Tutankhamen. See Macbeth-Evans Giass Co. 
Kopp Glass, Inc., Swissvale, Pa. 
Lumina. See king Glass Co. 
MacBeth-Evans Glass Co., Dept. 


Charleroi, Pa. 
Magnolia. ‘See Phoenix Glass Co. 
McFaddin & Co., H. G., 38 Warren, New York, N. Y. 
See Gillinder & Sons, Inc. 
b Gillinder & Sons, Ine. 
Miller Co., Meriden, Conn. 
Monax. See Macbeth-Evans oon Co, 
Moonstone. See Jefferson Glass Co. 
N. B. G. See Gillinder & Sons, Inc. 
N. U. Glass. See Gillinder & Sons, Inc. 
Nebulite. See Gillinder & Sons, Inc. 
Nemalite. See Gillinder & Sons, Inc. 
Nitro-Glas. See Jefferson Glass Ce. 
Nuart. See Imperial Glass 
Nulite. See Consolidated Lamp & Glass Co. 
See Kopp Glass, Inc. 
See Gleason-Tiebout Glass Co. 
Opola. See Inland Glass 
Pastelle. See Consolidated Lamp & Glass Co. 
Pearltone. See Inland Glass Co. 
Persian. See Gillinder & Sons, Inc. 
td oo To., 230 Fifth Ave., New York, 
Pilab See Kopp Glass, Inc. 
Pittsbureh Cut Glass Co., Monaca, Pa. 
Plaut & Co., L., 432 E. 28rd, New York, N. Y. 
Poly-Case, See Gleason-Tiebout Glass Co. 
Prestepal. See Gleason-Tiebout Glass Co. 
Quezal Mfg. Co., Fresh Pond Rd. and Metropolitan 


New York, N. Y. 


G, Eastern Division, 


x F. 


See Phoenix Glass Co. 

See Ivanhoe Division of Miller Co. 

See Ivanhoe Division of Miller Co. 
Rosedcra. See Consolidated Lamp & Glass Co. 
Shade-O-Tone. See Consolidated Lamp & Glass Co. 
Snow-White. See Inland Glass Works. 

Soloman & Son, Inc., L, we Wooster, New York, N. Y. 
Star Glass Co., Star City, Va. 

Sudan. See Ivanhoe ten of Miller Co. 

Thebian. See Macbeth- arate Glass Co. 

_——. See Kopp Glass, Inc. 

Trojan. See Ivanhoe Div. of Miller Co. 

United Novelty = Mfg. Co., 121 Prince, New York, N. Y. 


Utopia. See p Glass, Inc. 
Velaria. See Soumhes Division of Miller Co. 
Vineland Flint Glass Wks.. Vineland, N. J. 


Wells Glass Co., Kokomo, Ind. 

Williamsburg Flint Glass Co., 290 Broadway, New York. 
Yural. See Ivanhoe Division of Miller Co. 

Zanesville Mould Co., Zanesville 


NGS, Unmounted Shells 
Bevin Bros. » She . Conn. 
Bri Brass Co., 774 E. Main, Bridgeport, Cenn. 
Chase B & Copper Co., Waterbury, Conn. 
East Hampton Bell Co., ampton, Conn. 
Bell g. $e. eee Ham: — Conn. 


Conn. 
Liberty Bell Mfg. Co.; Minerva. 
Reiter, G. C., Canton, 0. 


GRAPHITE BEARINGS. See Bearings, Otl-less. 


GRID See Radio Cireuvit Com ts. 

GRIDS, R nee. nits, Rods and Grids. 

GRILL CLOTH. See Le wy Untreated. 

GROMMET See 

GROUND LO ATORS.. .— Instruments, Pertable and 
Switch! : kee _- 

GROWLERS, 


Armature. 
HANDLES, Wood; For "Switches or Sad Irons 
Allen, Chas. E., Pequa buck, Conn. 
American Ename’ Co., 20 Neville, Providence, R. I. 
Bogert & Hopper, 225 Varick, New York, N. Y. 
Estes & Son, E oe 5844 Grand Central Terminal Bids.. 


New York, 
Fitchburg Enamel Co., Fitchburg, Mass. 
Flanders Hardware Co., North Weare, N. H. 
Fuller, J. J. Westfield, Mass. 
Co., Pawtucket, R. 1. 


Narragansett Mach. 
National Wood Process, —— — Mass. 
4 e. 


a Bs we 
Ober Mfg. Co., Chagrin Fi 0. 
. Co., 5401 Hamilton Ave., eee +) 
Mfg. Co., Piqua, Ohio. 
Royal Enamel Co., Fitchburg, Mass. 
Schutz Bros., 152 Perk New York, N. Y. 
Stiles & Co., H. A., 174 Portland, Boston, Mass. 
oe = =. we Stratton, Maine. 
Sun — inster, Mass. 
tot Ene eros’ Brushes, Commutator. 
Wik METERS. See Instruments, Portable ano 

seeming COMPOUNDS. See Wax and Compounds 
IMPREGNATING, Industrial. 
IN seen LAMP BULBS (Unfinished). See Bulbs, 


Gla 
INCANDESCENT — FILAMENTS. See Filaments 
candescent Lam 


INDICATORS, on 
Operation and Cost Indicators for Manager's 
Bristol Co., Waterbury, Conn. (Elapsed Tine Recorder 
Leeds & Nort orthrup Ce., 490 
Production Meter Co., 


or. 
IMP 
P 


Stenton Ave. his, Pe 
1315 & Wabash Ave., Chicago. TM 
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Electrical Manufacturing 


A dependable, permanent 


source of supply 


In these mighty workshops of Gen- 
eral Electric, millions of pieces of 
Textolite molded have been pro- 
duced. And production to-day is 
greater than ever before. 


Here is a supply available for dec- 
ades; a responsible, comprehensive 
organization; a reliable source of 
highest-grade materials. 





(6 extolite Molded 


GENERAL ELECT 


GENERAL ELECTRIC COMPANY, SCHENECTADY, N. LES OFFIC 
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Schenectady Works 


These plants are backed by the 
great resources of General Electric; 
by the famed research laboratories; 
and by unexcelled facilities for 
service. 


For complete satisfaction in the 
use of custom-molded parts, specify 


G-E Textolite molded. 


Pittsfield Works 





885-15 


PRINCIPAL CITIES 




















































INDUCTION COILS. See Coils, Finished. 
INSTRUMENT, Jewels. See Jewels. 
INSTRU MENTS, Laboratery Standard. 

Laboratory Standard. 
INSTRUMENTS, Portable Testing. See Instruments, 
and Switehboard; also Instruments, Pocket. 


INSTRUMENTS, Laboratory Standara 
Beck Bros., 3640 N. Second, Philadelphia, Pa. 
1211 Arch, Philadelphia, Pa. 

Michigan Ave., Pasadena, Cal. 
loscopes. ) 


Cambridge Instrument Co., Ossining, N. Y. 
Chicago Apparatus Co., 1735 N. Ashland Ave., 


See Instruments 


Portab:- 
327 (Osel: 


Chicage, 11) 


Eppley Laborawry, Newport, R. I. (Standard Celis.) 

Fahy. See Rubicon Co. 

General Electric Co., Schenectady, N. Y. 

Gray Instrument Co., 64% W. Johnson, Philadelphia, Pa 

Hickok Klee’! instrument Co., 10514 Dupont, Cleveland, O 

Jagabi. See Biddle, James G. 

Jewell Elec. Instrument Co., 1650 Walnut, Chicage, Il) 

Kasson. See Kawsun Elec’). Instrument Co. 

Kelvin See Leeds & Northrup Co. 

Kohirausch. See Leeds & Northrup Co. 

Leeds & Northrup Co., 4901 Stenton Ave., Philadelphia, Ps 

Milvay See Chicago Apparatus Co. 

Osiso. See Westinghouse Electric & Mfg. Co. 

Radio Elec’l Wks., 50 W. 22nd, New York, N. Y. 

Rawson Elec’l Instrument Co., Cambridge, Mass. 

Roller-Smith Co., 239 Broadway, New York, N. Y 

Rubicon Co., 29 N. Sixth, Philadelphia Pa. (Wheatstone 
Bridges, Galvanometers, Inductance Condensers, Potentiom- 
eters, Resistance Boxes, Permeameters.) 

Simplex See Leeds & ‘Northrup Co. 

Strobatchy. See Radio Elec'l Wks 

Thompson-Levering Co., 351 -N 57th St., Philadelphia, Ps 

Vawter. See Thompson- Levering “ 

Unipivot. See Kawson Elec’! Inst 


140 - ang New York, WN. Y 


Newark, N. 
582 Frelinghuysen Ave 


Vreeland Apparatus Co., 
(Sine Wave Oscillators.) 

Westinghouse Electric & Mfg. Co., 

Weston Elecl. Instrument Corp., 
Newark, N. J 


INSTRUMENTS, Pocket 


Advance. See Eldredge Elec’! Corp 
Adbro Mfg. Cu., y2i French, Pitit burgh, Pa 
Eclipse. See Eldredge Elee’l Corp. 


Eldredge Elec’! Corp., 3 Il’. O. Sq., Springfield, Mass. 


Ideal instrument Co., Penacook, N. 

Jewell Elec. instrument Co., 1650 Wainut, eae. Ih. 

Kellogg Switchboard & Supply Co., 1066 Adams, 
cagu, lil 

Lunduyuist Tool & Mfg. Co., Worcester, Mass. 

Milavolt See Adbro Mfg. C 

Readrite Meter Works, 7 College Ave., Bluffton, Okio. 


Roller-Smith Co., 239 Broadway, New York, N 


, me 
Marquette Bidg., Detroit, 


Shire Elec. Products Co., Mieb 
Sholder-bxcel Mfg. Co., Clyde, Ohio. 

Square D Company, Detroit, Mich. 

Sterling Mfg. Co., 2831 Prospect Ave., Cleveland, Ohio 
Weston Elccl. Instrument Corp., 582 Frelinghuysen Ave.. 


Newark, N. J 

Wigginton. See Square D Company. 

Yankee. See Lundquist Tool Mfg. Co. 

INSTRUMENTS, Portable and Switchboard 
This heading tncluces all standard, portable and switca- 
board types, measuring and testing instruments—ammeters, 


voltmeters, waltmeters, olmmeters, cable testers and fauit- 
finders. 
See Also Instruments, Pocket; Also Instruments, Labo 


ratory oe. 

Beck bBros., 421 Sedgley Ave., a. 
Beede Instrument Co., Penacook, N 
Biddle, James G., 1211 Arch, Philasiotphia, Pa. 
Brown Instrument Co., Wayne and Windrim Sts., Phils 

delphia, Pa 
Cambridge Instrument Co., \—y N. Y. 
Dongen Electric Mfg. Co., 2985 anklin, Detroit, Mick 
Eastern Specialty Co., 3551 N. Fitth, Philadelphia, Pa 
Electric Mfg. Co., 966 Mission, San Francisco, Cal. 
Eeterline-Angus Co., Speedway, Indianapolis, Ind. 
Fidelity Electric Co., Lencaster, Pa. 
Fisher Cabie Test Sets. See Leeds & a. 
Fore Elecl. Mfg. Co., 5255 Wabada Ave. 
Freyn Engrg. Co., 310 S. Michigan Ave., ‘Chicago, m. 
General Electric Co., Schenectady, N. Y. 
Gray instrument Co., W. Johnson, Philadelphia, 
Ground-Onmer. See Sticht & Co. 
Handy. See Weinberg & Co. 
Hickok Elecl. Inst. Co., 10514 Dupont, Cleveland, O. 
Hoyt Elecl. Inst. Wks., 857 Boylston, Boston, Mass. 
IT L. See Illinois Testing Laboratories 
Jewell Elec. Instrument Co., 1650 Walnut, 
Leeds & Northrup vo., 4901 Stenton Ave., 
Master. See Jewell Elecl. Instrument ; 
M. D. C. See Metropolitan Devices Corp. 
Megger Testing Sets. See Biddle. 
Metropolitan Devices Corp., 1250 Atlantic Ave., oe 
Multi-Volt Trouble Finder. See Weiford, Jr., Geo. 
Nagel Elecl. Co., W. G.. 23 St. Clair, Toledo, Onis. 
Norton Elecl. Inst. Co., 81 Hilliard, Manchester, Conn. 
Paneltest Meters. See Beede Instrument C 
Peerless Meters. See Thoumpson-Levering Co. 
Pier Equipment Mfg. Co., Benton Harbor, Mich. 
Pin-Jack. See Weston Elec’! Instrument Co. 
Price Hollister Co., Rockford, Ill 
Radio Electric Works, 150 West 22nd St., New York, MN. Y. 
Rawson Elecl. inst. Co.. Cambridge, Mass. 
Roller-Smith Co., 239 Broadway, New York, N. Y. 
Sangamo Elec. Co., Springfield. Ill. 
Short finder. See Eisemann Shortfinder Co. 


Standee. See Sticht Co I 
Sterling Mfg. Co., 31 Prospect Cleveland, 7: 2 
H. 13 Park Row, New York, N. 


Pa. 


Pa 


Chicago, I 
Philadelphia, Pa 


Ave., 
Sticht & Co., 


Tanner Engrg. Co., Rawson St. and Nelson Ave., hens 
Island City, N Y 

Test-A Rat See Reede Instrument Co. 

Thomspon-Levering Co.. 351 N. 57th, Philadelphia, Pa. 

Thomson. See General Electric Co. 

Triplex Meters. See Roller-Smith Co. 

8 in 1. See Sticht & Co., H. H. 

Two-in-One. See Stitcht Co., Herman H. 

United States Gauge Co., 44 Beaver, New York, N. Y. 

Utility See Esterline-Ancus 


Co 
Westinghouse Electric & Mfg. Co., Newark, J. 
Weston Elecl. Instrument Corp., 582 a Ave., 
Newark, N. J. 


imSUL ATION (Insulating) (Insulators) 
Beads. See Beads, Insulating. 
Canopy. See Insulators, Canopy. 
Cloth. See Cloth & Paper. 
Composition. See Molded Insulation 
Compound. See Wax and Comp. 
Fibre. See Fibre. 


Lava. . Resistance Coil. 

Marble. See Slate 

Mica. See Mica. 

Molded See Molded ——. 

Paint. See Paint and V 

Paper. See Cloth and Paper. Insulating. 

Phenolic. Fibre, Phenol. Also Molded Insulation 
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GLASS SPECIALTIES 
COLORED 
SIGNAL LENSES 


Investigate Our Facilities 


QUALIT Y—SERVICES—PRICES 


ROCHESTER GLASS PRODUCTS 
COMPANY 


29 N. Water St., Rochester, N. Y. 











Porcelain. See Porcelain 
Rod. see Rubber, Hard. 
Rubber. See Rubber, Hard. 
Sealing Wax. See Wax and Compounds. 
Slate. See Slate. 
Soapstone. See Soapston 
Tubing See Tubing, Varnished Fabrics. 
Varnish. See Paint and Varnish. 
Wax. See Wax and Compounds. 
INSULATING MACHINES, WIRE. 
turing Machines. 
INSULATING TUBING. See Tubing, 
also Tubing, Rubber. 


INSULATION CUTTERS 

Artos Engrg. Co., Milwaukee, Wis. 
INSULATION MIXERS 

Baker Perkins Co., Saginaw, Mich. 
INSULATION SHEARS. See Shears, Insulation. 


INSULATION STRAINING MACHINES. See Wire Manu- 
facturing’ Machines. 


See Wire Manufac 
Varnished Fabric; 


INSULATION TESTERS. See Instruments, Laboratory 
Standard. 

INSULATORS, Canopy 

Diamend State Fibre «o., Bridgeport, Pa 

Franklin Fibre Specialty Co., Wilmington, Del 

Genera. Electric Co., schenectady, N. Y. 

Knu See Stanley, Arthur F. 

Macallen Co., Boston 27, Mass. 

Stuniey. Arthur F. 150 Varick, New York, N. Y 

Wilmington Fibre Specialty Co., Wilmington, Del. 


IRON CASTINGS. See Castings, 
IRONS, Soldering. See Soldering Irons. 
JACKS, Armature. See Lifts. Armature. 
JACKS, Radie. See Radio Receiver Parts. 


JARS. Battery. Glass 
For Composition Jars. See Molded Insulation; also Rubber. 
Corning Glass Co., Corning, N. Y. 
Cumberland Glass Mfg. Cu., Bridgeton, N. J. 
Gaynor Glass Works, Salem, N. J. 
Gillinder & Sons. Inc., Philadelphia, Pa. 
Hazel Atlas Glass Co., Wheeling, W. Va 
Macbeth Evans Glass Co., Dept. G, 
Charleroi, Pa. 
Rodefer Glass Co., Bellaire, O. 
Sneath Glass Co., Hartford City, Ind. 
United States Glass Co., 9th & Bingham, Pittsburgh, Pa. 


JEWELS, Instrument Bearing 
Bird, Richard H., Waltham, Mass. 
Deknatel & Sons, J. A., Queens Village » * 
Eastern Sp.cialty Co., 3551 N. fifth, Pniladiphia, 
Fisher, Thomas E., Penacook H. 

Gatti, Inc., Aurele M., Liberty St. 


Trenton. N. 

Moser Jewel Co., Perth Amboy. N. J. 

Mildrum Jewel Co., Fast Berlin, Conn. 

Sapphire Products Co., 51. Chambers, New York, N. Y. 
Wennstrom’s Sons Co., John, Suffern, N. Y. 
Worley Jewel Co., John, Waltham, Mass. 

Universal. See Oefinger, J. L. 


JOINTS, Fixture Insulating 


Gray Iren. 


“Eastern Division, 


Pa. 


& Fairmount Ave., 


Appleton Elec. Co., 1703 Wellington Ave., Chicago, Ill. 
Macallen Co., Boston 27, Mas 
Sandow Tool Co., 1440 Broadway, New Yo , ee a 
Sprecher Mfg. Co., P. W., 3220 North Ave., Milwaukee. 
White Co., O. C., 15 Hermon, Worcester, Mass. 
Wittenberg Bros., 60 Shipman, Newark, N. 
LABORATORY (Laboratories ) 

Ovens. See Ovens, Inctustrial & Laboratory. 

Rheostats. See Rheostats. 

Testing. See Testing. 


LABORATORY STANDARD INSTRUMENTS. See Instru- 
ments, Laboratory Standard. 

LACQUER, ARMATURE. See Paint, Varnish and Lacquer. 
Metal. See Paint, Varnish and Lacquer. 

LAMINATIONS. See Discs, Armature. 

LAMP BASES. See Bases, Reading Lamp. 

LAMP BULBS (Unfinished). See Bulbs, Glass. 

LAMP FILAMENTS. See Filaments, Incandescent Lamp. 


LAMP LEAD-IN WELDS. See Filaments, Incandescent 
Dp. 

LAMP TESTING PHOTOMETERS. See Photometers, Lamp 
Testing. 

LATHES 
(Special for use in Motor Repairing and Motor Mfg.— 

Test Bench Lathes). 

Ajax Electric Co., Kalamazoo, Michigan. 

Allen Electric & Equipment Co., Kalamazoo, Michigan. 

Cincinnati Lathe & Tool Co., 3207 Disney (Oakley) Cin- 
cinnati, Ohio. 

Hobart Bros. Company, Troy, Ohio. (Test Bench). 

Weidenhoff, Joseph, 4352 W. Roosevelt Rd., Chicago, In. 

LAVA. See Cores, Resistance Coil. 

—— WELDS, Lamp. See Filaments, Incandescent 
amp. 

LEADS, FLEXIBLE (Commutator Brush). See Brushes, 
Commutator. 

LENSES 
Sign Letter, Flashlight, Projector and Reflector Lenses. 


Also glass caps, jewels and bezels for all electrical devices 
See also Jewels, Instrument Bearing. 
Bausch & Lomb Optical Co., 635 St. Paul, Rochester, N. Y. 

(Condensing and Projection Lenses. 
B. B. T. Corp. of America, Atlantic Bide.. Philadelphia, Pa. 
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Corning Glass Wks, Corning, N. Y. (Flashlight and Signal.) 
Dexnmatel & Sons, J. A., Queens Village, N. Y. 


Gilligan Glass Products Co., New Philadelphia, Ohio. 

Goerz American Optical Co., C. P., 317 KE. 34th, New York. 

Jefferson Glass Co., Follansbee, W. Va. (Sign and Flash- 
light, 

Kliegi Bros. Universal Stage Ltg. Co., 321 W. 50th, 
New York, - (Condensing and Projector.) 

Macbeth Kvans Glass Co., Dept. G, Eastern Division, 
Charleroi, Pa. (Flashtight. ) 

North Light Corp., 30 W. 15th, New York, N. Y. 


Vopper & Sons, Leo, 147 Franklin, New York, N. Y. 
Pyle National Co., 1334 N. hustner Ave., Chicago, Ill. 
Rochester Glass Products Co., 23 N. Water, Rochester, N. Y. 
Rodeter Glass Co., Bellaire, O. (Flashlight.) 
Sneath Glass Co., Hartford City, Ind. (Sign.) 
Stromberg-Carlson Telephone Mfg. Co., 1050 

Ave., Rochester, N. Y. 


LETTERS, Sign 
Glass. Metal. 

Adsign Corp, 113 W. 63rd, New York, N. Y. 

Chain Products Co., 3924 Cooper Ave., Cleveland, O. (Brass 
and White Metal.) 

Chicago Miniature Lemp Co., 652 W. Lake, Chicago, Ill. 
(Kaised Letters for Signs.) 


Eradium. See Pioneer Corporation. 


University 


Federal Elec. Co., 8700 S. State, Chicago, Ill. (Metal.) 
Grammes & Sons, Inc., L. F., Allentown, Pa. 

Heralite. See Pressed Prism Plate Glass Co. 

Kolux Glass Sales Co., Kokomo, Ind. 

Lu-Mi-Nus Signs. Inc., 2736 Wentworth Ave., Chicago, Il. 
Manhattan Elecl. Supp ly Co., 190 Sixth Ave., New York, 


N. ¥. (For Gas Signs.) 
Opalite Corp.. Zui Ek. Unio, Chicago, Il. 
Pioneer Corporation, $308 Yale Ave., Chicago. 
Pressed Prism Plate Glass Co.. Chicago, Ill. 


LIFTS, Armature 


(Luminous. ) 
(Glass. ) 


Lifts, Hvisis, Jacks, Trucks, Buggies, Floor Cranes. 

Columbia Machine Works & Malleavble Iron Co., Atlantic 
Ave. & Chestnut St., Brooklyn, N. Y. 

Duff Mfg. Co., Pittsburgh, Pa. 

Electric Service Supplies Co., 17th & Cambria Sts., Phila- 
elphia, Pa. 

Peeriess. See Electric Service Supplies Co. 

Ridlon Company, Frank, Boston, Mass. 

LININGS, Socket 

Remington Mfg. Co., 937 Barnum Ave., Bridgeport, Conn 

LOCK WASHERS. See Washers, Lock. 

LOOP WINDERS & — See Winding Machines. 
Armature & Field Coil 

LOUD SPEAKER DIAPHRAGMS MATERIAL. See Cloth, 


Untreated; also Parchment Paper. 
LOUD SPEAKERS 
Manufacturers Units and Electric Pick-ups for Portable 
and Built-in Types. 
American Reproduwer Corp,, 55 W. 42nd, New York, N. Y. 
Cc. See American Reproducer Corp. 
Amplion. See Woolf, J. W. & W. L. 
Balsa Wood Keproducer Corp., 
Brielle. See Penn Mfg. Co. 
Brooklyn Metal Stamping Corp., 720 Atlantic Ave., 
lyn, N. Y. (Eleetrie Pick-up.) 
Cannonball. See Cannon & Miller Co. 
Cannon & Miller Co., Springwater, N. 
Chelten Electric Co., 4859 Stenton Ave., 


331 Madison Ave., New York. 
Brook- 


Philadelphia, Pa 


Conamic. See Operadio Mfg. Co. 

Decatur Mfg. Co., Harman St., Brooklyn, N. Y. 
Dreher & Son, Chas., 157 Spring. New York, N. Y. 
Dymac. See Electrical Products Mfg. Co. 


Electrical Products Mfg. Co., Providence, R. I. 

Electrical Research Laboratories, 2500 Cottage 
Chicago, li. (Units.) 

Empire United Hat Block Co., 312 E. 


Grove Ave.. 


22nd, New: York. 


Engineers Service Co., 25 Church, New York, N. Y. (Kit. 

Ensco. See Engineers Service Co. 

Fenco Cone Co., 57 Murray, New York, N. Pa (Kit.) 

Fergus Co., 225 Elizabeth Ave., Newark, N. J. 

Globe Technolian Corp., Reading, Mass. 

G See Penn Mfg. Co. 

Grutal Speaker Co., 609 E. Walnut, ag Moines, Iowa. 

Jensen Radio Mfg. Co., 338 N. Kedzie Ave., Chicago, Il 

Kersten Radio Equipment, Inc., 1415 Fillford, Kalamazoo, 
Mich. 

Lata Ilalsa. See Balsa Wood Reproducer Corp 

Magnavox Co., 4250 Horton, Oakland, Cal. ‘Also Units. 


— Radio Mfg. Co., 303 Devoe, Brooklyn, N. Y. 
(Horn. ) 

Miles Mfg. Co., 191 Joralemon, Brooklyn, N. Y. 

Minuet. See Thompson Radio Co. 

Molded Wood Products. 219 W. Chicago Ave., Chicago, II. 
Mozart-Radioceive. See Fergus Co. 

Newcombe-Hawley, Inc., St. Charles, Ill. 

Newton Elec’l Mass. 


Mfg. Co., Newton, 
O’Neil Mfg. Corp., West New York, N. J. 
Operadio Mfg. Co., St. Charles, 

*eerless. See United Radio Corn. 
Penn Mfg. Co., G. B., 231 Mercer, New York, N. 
Poe Storage Battery Co., Ontario & C ‘Sts. Pitie- 

celphia, 
Philco. Ay "Philadelphia Storage Battery Co. 
Platter Cabinet (‘o.. North Vernon, Ind. 
Powerola. See Temple Corp. 
Puronower, See Platter Cabinet Co. 
Quam Radio Corp., 9703 Cottage Grove Ave., Chicago, Ill. 
Racon Elec. Co., 18 Washington Place. New York, N. Y. 
(Horn only.) 
Radio Cabinet Co., 2118 Gale, Indianapolis, Ind. 
Red Lion Cabinet Co., Red Lion, Pa. 
Stromberg-Carlson Tel. Mfg. Co., 1060 University Ave.. 

Rochester, N. Y. 

Swehoda Co., Maritime Bldg., Seattle, Wash. 
Temple Corp., 5253 W. 65th, Chicago, Tl. 


Thompson Radio Co., 25 Church, New — a ee 
Ultratone Mfg. Co., 1046 W. Van Buren, Chicago, Il). 
United Radio Corp., 25 Leighton Ave., Rochester, N. Y. 


Universal. High Power Telephone Co., Carleton Ave. 
Eddy, Seattle, Wash. 
Utah Radio Products Co., ets S. Michigan Ave., Chicago. 
Til. (Also Piano Unit. 
Victor Radio Corp., 4321 x. Western Ave., Chicago, Ill. 
Nee Universal High-Power Telephone Co 
tc W Lz, 227 Fulton, New York, N. Y 


Aog oat 


and 


Wright-De Coster, Inc., St. Paul, Minn 
Zisch Engineering Corp., Newark, N. J. 


LUGS, Copper 


Anderson Mfg. Co., Albert & J. M., 289 A St., Boston, 

Mass 

Dante Elecl. Mfg. Co., Bantam, Conn. 

French Mfg. Co., Waterbury, Conn. 

General Electric Co., Schenectady, N. Y. 

Sherman Mfg. Co., .. Battle Creek, Mich. 

Wolverine Tuhe Co.. 1432 Central Ave., Detroit, Mich 

LUMINOUS SPECIALTIES ney 
Luminous Compound ............. See C 
ee — os weNCemeeens eee See P 
Sta 


Acornlite Studios, os. 72nd, "Brooklyn, 
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Write for free booklet, 
“Do It With Durez.” Con- 
tains complete informa- 
tion about Durez— physi- 
cal and dielectric proper- 
ties, colors and range of 
applications. 
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PRACTICAL utility and assured depend- 
ability—to these Colt’s Patent Fire Arms 
Company, of Hartford, Conn., adds a 
touch of modernness in everything it 
makes. By using Durez in the manufac- 
ture of the new Colt “Foursome,” these 
people found themselves able to produce 
this splendid four-way electrical outlet 
with a natural finish and with a range of 
color effects beautiful to behold. It radi- 
ates smartness! Just what is wanted by 
hostesses who serve charmingly—and in 


‘ homes generally where the convenience 


of electricity is fully appreciated! 


Thus, through the combination of 
beauty, novelty, utility—and modernity, 
such vast new market possibilities pre- 
sented themselves that full-page and 
double-page color advertisements in great 
national magazines were used to pro- 
claim the Colt “Foursome.” 


Have you a product that simply needs 
modernizing to revive or heighten its 
appealP Would more economical pro- 
duction help you in making a more at- 
tractive proposition to jobber, retailer 
and consumer? .. . Do it with Durez! 
Look into this marvelous plastic. Learn 
how easily and rapidly you can turn out 
hundreds, thousands, millions of parts— 
all identically alike; ideally strong, hard, 
non-brittle; complete without expensive 
hand tooling or burnishing; handsome 
without painting, enameling or coating 
of any kind. 


Do not confuse Durez with any other 
molding compound. Durez is a basic- 
formula material—not an offspring; not 
just a name. Complete laboratory and 
engineering assistance are available to 
you. General Plastics, Incorporated, 39 
Walck Road, North 
Tonawanda, N. Y. 
Also New York 
City, Chicago, San 


Francisco. 
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<Quality that Qualifies” | We can help you on 
e are Custom oulders of || ° 
-clite and | MOLDING in 
urezZ Parts Our molding is super- RECTO 
| ne aa yr were. OO 


NORTON LABORATORIES, Inc., || specifications and spe- 23 W. 3rd St. 


cial problems will have 











































































































Insulator Company 1025 Mill St., Lockport, N. Y. our closest attention. — 
IRVINGTON, NEWARK, NEW JERSEY on ——— Ven corer ee on 
Imperial Molded Products Co., 2925 W. Harrison, Chicago. 
LUMINOUS SPECIALTIES—Continueu MICA {mptoco. See Insulation Products Co. 
-_~ ee Div. of Arrow-Hart & megeman — Asheville Mica Co., ge c.. a 7? ow jg Fy } ae chimes Ot 
08, On., MAST, CaM... 00 .0cccccccescsecces Asco. See Schoonmaker Insulation Co. ho Sew ee oadlinoas 
Bryant Electrie Co., Bridgeport, Conn.......... wee ee FP Brand & Co., William, 268 Fourth Ave., New York, N. Y. Brooklyn, 
Connecticut Elee. Mfg. Co., Bridgeport, Conn.. ry Chicago Mica Co., 345 Campbell, Valparaiso, Ind. (nsulation 404 Richland, Pittsburgh, Pa. 
Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee, Wis. Colonial Mica Co., 136 Seventh, Jersey City, N. J. (nsuline Corp. of America, 78 Cortlandt, New York, N. ¥. 
Eagelite. See Eagle Elec. Mfg. Co. Fillion, S. O., 68 Murray, New York, N.Y. a International. ‘Insulating Corp., “lyria, O. 
Eagie Elec. Mfg. Co., 59 Hall, Brooklyn, N. Y.......- P Ford Radio & Mica Corp., 113 Bleecker, New York, N. Y. ‘ohngon Molding 
General Electric Co., Section W-233, | Merchandise Gentes -. _ ise Fisting A rom, mY. ~- * er Corp., 189 13th, Long Island City, N. Y. (Caselm 
Dept., Bridgeport, Conn. .........sesesseeeeeeers 8 P Hirse! ca eins ve., Brooklyn, 
oun then Gocpert, Cone ee: Huse-Liberty Mica Co., 73 Long Wharf, Boston, Mas Kellite. See Kellogg Switchboard & Supply Co. 
Glow Tip. See Arrow Blectrie Co. {etorrational Mica Co., ‘sta0. Brandywine, Philadephia. Pa —— gaanesse & Supply Co., 1066 W. Adams, Chi- 
H : j ant Krac! ee Huse er ca Co. q 
as eee, Sener Ta & Heoomen yp Keene Mics One Keo, KB lattes, Chas. 128 147th, Ongne, Park, N.Y. 
Hubbell, Inc.’ Harvey, Bridgeport, Conn.......--.+- -- P  Macallen, Co,, Boston 27, Mass. a ee ok, OS eee -aee.. 
Luma & Luma Lite. See Radium Dial Co. ca . wago Bice Co. 
Radieye. See General Electric Co. Mica Insulator Co.. 200 Varick. New York. = ¥. Kurs-Kasch Go.," Dayton, = c 
Radium Dial Co., 3582 Forbes, Pittsburgh, Pa... C .. P ica Mfg. Co., 185 Johnson, Brooklyn, N. Y. oe a ee ae eee, 
nolds ng ., Jackson, Mich..... nah baewen ee 8 .. Mieanite See Mica Insulator Co. acallen Co., Boston, 27, Mass. 
— = e = a, — VYoeR, BM. Zeocece ce P Mica Prodenes — >. 4 —— Pg cs Pa Makalot. See ) Bay Moline & Tosi Co 
§ ; } s " ene St., New York. N. Y. ia R 
Smith & Co., T. C., 3915 Powelton Ave., Philadelphia .. P  Mitchell-Rand Mfg. Co.. 19 Vesey, New York, N. ¥ Manchester Mfg. Co... Manchester Depot, Vt. 
Spot O Life,” See Hart & Hegeman Mie. Co. Miralite. See Mitchell-Rand Mfg. Co. oon ea Pe Waterbury Button Co. 
Cte se’ Madtun Caps Be Poa, New Munsell On, pages gee, ceriee New York, N.Y. Mari, oe ‘Wastinghoiae Bits. MIE Che an 
* emco. See New 
aaauherr niices’* cassbracbinrt-saspebanees ‘Ss a f — Fneland Mica Co. "Waltham, Mass. - Modern =e =. Se and he 4 
e Screws, Ma ew England Minerals, Ine. Devonshire, Boston, Mass. New England Products Co., 232 Greenwich, New York, N Y 
MACHINE SCREW PRODUCTS. See Screw Machine Prod- New York Mica & Mfg. Co., Auburn, N. Y. z a a 4 : 
ttt nce Peerless Bee New Ena hs nd Mien "Go. —. Insul-Bake Specialty Co., 483 Delaware Ave., 
estonite ee t. eston ca izon Nitration Works, 
Armature Banding. See Banding Machines, Armature Preston Mica Co., Robt. K., 957 iMenedneek Blk., Chicago. a ey ron ‘Nitration Werks. 
Armature Notching. See Notching Machines, Armature (Ground Mica.) Noark. See Colt’s Patent Fire arms Mfg. Co. 
Balancing. See Balancers, Armature. Red Streak. Seo e Liberty Mica Co. Norloe. Norton tories. ope 
Banding. See Banding Machines, Armature. Rogers-Pyatt Shellac. Co., 81 Water St., New York. (Imp.) Northern Industrial Chemical Co. me kin, South Boston 
a are. mR. , ~ yy, Agueemenee Scheonmeber Tesulstion ‘Co., A. O., 34 University’ Place, Norton Laboratories, Inc.. 1025 Mill, a. SF 
i : ew York, N. Y. r * 
Coll Taping. See Taping Machines, Coll Storrs Mice’ Ca, 11 Park Place, New York, N. Y. re Os ise, Ave.,, Treccan. = 
. ar Hee iea Co umtree : 
Gommutator’ Sletting. See Mice Undereutters Watson Bros.. 170 Purchase, Boston, Mass. Phenolic. " See Seranton Button Co 
Ineandesesnt Lamp Making. —— Machines, Lamp Making “INIATURE guseeereane SYSTEMS. See Instruments, Pruven Compositios Products .» Mi'ford, Conn 
Sdehied Tuabetten  aeaen Sesmekion. Portable and tehboard. Pruvenite. See Pruven Composition Products Co. 
Perforating. See Perforating Machines. relat MIXERS, INSULATION. Bee Snsulation Mizore hog ee ee — 
Perce! Presses, Porcela ng. MOLDED ” See te Corp. j 
_— a — hg Making. Presses. See Presses, Molded Insulation. Resilte. gy Chemical Co. 
we et ng, Coil. Radio Parts. See Radio Molded Parts. Reynolds Spring Co., Jackson, Mich. 
Soldering. | See Sol dering, M seid os, Commutat Shades. See Molded Insulation. oat see Reynolds oorias _ 
pring ng. See Spring Making Machines. MOLDED INSULATION k 2 
Toni og ) Richardson Co., Lockland, Cincinnati, 0. 
Pensions. oes 2 ae ae he and Wire. Aten. Soe_Amerian Ineulater Corp. Ridgelite. See Ridgley Trimmer Co. 
Winding. See Winding Machines. en & Hi ne., Auburn, N. Y. Ridgley Trimmer Co., eee, 0. 
Wire, Armoring. See Wire Manufacturing Machines. American Insulator Corp., New Freedom, Pa. Schneider Bros., Inc., 312 N. Sheldon Ave., Chicago. 
Wire Drawing. See Wire Drawing Machinery. a ey ay, & Foundry Co., 5520 Second Ave., Spanien Button Oo. | ay + "2 
Wire = , a ~ pom ee taten. Amerine. See American Insulator Corp. Siemon Co., State and Dewey, Bride ort, Conn. 
Wire Tension. See Tension Machines, Band Wire. Anderson Mfg. Co., Albert 9 A, Boston, Mass. Specialty Insulation Mfg. Co., Hoosick Falls, N. Y. 
Wire Wrapping. See Wire Wrapping Machines. acces Seleete sate & eetine fo. Antler, Pa (Clk) ee a ee & 
MACHINES, Lamp king Bakelite Corp., 247 Park Ave., New York, N. Y. Stokes: & Smith Co., Summerdale Ave. near Rooseve!t, Blvd., 
For Making Incandescent ps and Vacuum Tubes. Bay State Moulding Co., 1197 Dorchester Ave., Boston. Philadelphia, Pa. 
Arrow Mach. Co., 527 Hackensack Plank Rd., Union City. Belden Mfg. Co., 2310B 8S. Western Ave., Chicago, Ill. Synthane Corp., Oaks, Pa. 
N. J. Beldenmold. See Belden Mfg. Co. Textolite. See General Flec. Co. 
Berrenbere, 2B. 12 Farnham (Rorbury), Boston, Mass A RR, — ns Mass. Radio Parts. Saag oe ot, ae: Hammer Mfg. Co. 
acuum Pumps. . eg oe earn gs. Lo 
Dwyer Machine Co. Lgnn, Mass. Boonton Rubber Mfg. Co., 223 Fanny Ra. Boonton, N._ J. Union Insulating Co., Parkersburg, W. Va. 
Eisler Engineering Co.. 770 S. 13th, Newark, N. J. Bre~lite Moulding Corp., 109 Hudson, Jersey City, N. J. Vulcabeston. See Colt’s Patent Fire Arms Mfg. 
General Engineering & Supply Co., 160 5th Ave., New York. (Wood Composition. Vulcanized Rubber Co., 251 Fourth Ave., New ‘rork, a. ¥. 
N. Y. Filament Winder. Celoron Co., a. Wa Button Co., Wa a Conn. 
Gesco. ‘See General Engineering & Supply Co. Cetelite. See Connectieut Molded Products Corp. Watertown Mfc. Co., Watertown, 
Sleeper & Hartley, Ine., Worcester, Mass. Cetec. See Connecticut Molded Products Corp. Westinghouse Elec. & Mfg. Co., Ses. "¥i'tsburgh, Pa. 
York Elee. & Machine Co., 30 Penn, York, Pa. —. a yy ye Lig 9 on. MOLYBDENUM 
machines’ ore Making. See Spring ating a Charmond Elec. Corp. 30 Church, sD York aa Y. am ~~ Ine. (Div. &: P. R. Mallory Co.), 350 Madison Ave., 
Man ‘hicago olde oducts Co. alnut, cago, - 
MAGNET CHARGERS. See Chargers, Magnet. Cincinnati Molding Co., 2037 Florence Ave., Cincinnati, 0. Lohfeld & Co., 53 Park Place., New York, N. Y. 
MAGNET STEEL. theel, Magnet. a I aay 8g, SF heicean. oie 3, Fin yb 
Solt’s Paten re Arms 0., Hartford, Conn. :. 6 g 
a TESTERS. |S See Instruments, Portable and Swicen- Compo- Site, Inc., 207 ister, Newark, N. J. Sirlan Wire Co., 255 Sherman Ave., obek, Wy. J. 
MAGNET WIRE MACHINES. See Enameling Machines Se, eee ete ae MONEL METAL 
) a g. Co., Bridgeport, Conn 
waauetion endeks. is iia Siete Connecticut Molded Products Corp. Meriden. Conn. (Cold.) International Nickel Co., 67 Wall, New York, N. Y. 
M T utler-Hammer, Inc., t. Paul Ave., waukee, MOTOR CONTROLLERS. oe tue. Moto 
MAGNETIC CLUTCHES. 2 oe Dayton Insulating Mozding Co., 434 E. First, Dayton, Obie. MOTOR PLATFORM BASES. See Bases’ Motor Platform. 
Diemeulding Prod‘etion Co., Canastota, N. Y. MOTOR STARTERS. Seo ee, Motor; es, 
MAGNETS, Permanent . — _ Insulating Moulding Co mote Cosel: Switches, Motor Starting; Safety; Switches 
ulleas Co., D. K., Pottstown, Pa. 5 , le nap eavy 
I Ss 5 8. Electrose. See Insulation Mfg. Co. 
cat ee ee a oe a Rrinold Co.. Park Row Bidg.. New York, N. Y MOTORS 
Stromberg-Carlson Tel. Mfg. Co., Rochester, tvercool. See Bakelite Corp. Alternating Current ............... 8 
Bticht & Co. H. H. 18 Park iow Nem ; ay hg P meen Co., 4628 Spring Grove Ave., Cincin- tend sore ME ncccccccccccccvccce See 8 
omas nner Products . 28rd, In- ° . re. | Hp. up ..... eoccece -...See M 
dianapolis, Ind. Garfield Mfg. Co., Garfield, N. J. Composition. (Cold.) Motors Fractional Bp. ceccceees +--Bee F 
. Seneral Electric Co.. Schenectady, N.Y. Uni cevcccccccccce comanenee 
Cad Svtiae SNe '2sce.sts men am, calms, Gece Pecans Games Gk 8 Met, ere Me sae en oat 
G tics alck i » Ne Se 
Crude Pelt. See Chicago Rawhide Mfg. Co. —- Mmaiamis th coats oot, ae ee ae aoe. tee Fs .- 
ers Mfg. Co. Iwaukee, Wis. M 8 
Holbrook Raw Hide Mfg. Co., 748 N. Main, Providence, R.I. Hahn Mfg. Co., Harry W., 623 S. San Pedro, Los An- Allis Co., Louis, Milwaukee, Wis.... “ated Stele: Sida 
MANGANESE, Battery. See Chemicals, Battery. geles, Cal. American Elec. Moter Co.. Cedarburg, Wis... Mol... 
MEASURING INSTRUMENTS. See Instruments. Herctilite. See Colosta Co Apex Elec'l Mtg. Co., 1067 E. 1524, Cleveland FOS OF 
ETAL CUTTING OUTFITS. See Welding and Cutting Hi-Heet. See Insulation Mfg. Co. Armor Elec. Mfg. 1020 Holland, Erie, Pa. M 
MECHANICAL RUBBER GOODS. See Rubber Mechanica) 20 Baldor Blee. Co, 1853 Duncan Ave St Lois MF SB .. 
B-Line. See Brown-Breckmeyer Co. ey 
MEGOHMMETERS. See Instruments, Laboratory Standaro 
MERCURY SWITCHES. See Switches, Mercury. an ween tee se a} PE —~ low York M aiboslien 
METAL CLEANERS (Compound). See’ Cleaners, Metal. GARFIELD MOLDED | Brown-Brockmeyer Co., Norwood Power Blige °°” 
Dayton, 0........- sandbeieatens MP 
METAL inven NG. See Plating & Finishing. ag aes te U 
METAL MARKING OUTFITS. See Engraving Machines COMPOSITIONS BY See Aine } ecnercoteae © SY 
eae 1C SHADES. See Shades, Metallic. B & R Mf; . low 
ETE ERs. See Instruments. Reduce Costs Stron Heat Proof s. Co., ¥13 Lafayette, Tolate, O.... yo 
g Pine Louis, 
MICA SHADES. See Shades, Mica. Gates Hise. On. 1508 ; a MES. 
MICA TAPE. See Tape, Mics. ae GARFIELD MANUFACTURING CO. —. tah ees =. 8. 
A UNDEROUTTERS. See Slotting Machines & Ton! Garfield, N. J. Established 1908 SP TMA. écsntaudtaucéncewecineds eas buen 
Cemmutator. +9 
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MICABOND 
HEATER PLATE 


Because MICABOND Heater Plate is 
made from the finest amber mica split- 
tings. 


Because MICABOND Heater Plate is 
made with a binder which will not give 
off odors in service. 


Because MICABOND Heater Plate is 
made to withstand constant high tem- 
peratures. 


Because MICABOND Heater Plate is 
readily punched without splitting or 


flaking, and IS ECONOMICAL TO 
USE— 


Many of the foremost manufacturers of | Made of Fireproof 








electrical household appliances have se- 
lected MICABOND Heater Plate as 


their standard material. 


Refractory Crrec 


You should get all the details re- 

garding MICABOND Heater 

Plate—send us your specifications 
for prices. 


ET us send you a sample of our No. 
101 High Heat, Fireproof, Refractory 


CHICAGO MICA CO. | material—grey-white in color. 
345 Campbell St. Shown above is a safety switch deflec- 


VALPARAISO, INDIANA tor molded from this new asbestos base 
substance. It will stand heat up to 2200 
degrees Fahrenheit, without injury or 
decomposition. It is easily moulded to 
form, with metal inserts where necessary, 
without machining, drilling or fitting. 

Send us samples, blueprints or models 
of any parts. It is more than likely we 
can save you money. 


MOLDED (CETEC PRODUCTS 


‘CONNECTICUT! 


MOLDED PRODUCTS CORPORATION 
MERIDEN, CONN. 


Give us full information about Cerec and its use in the 
following parts: 








Name 


Address 

















INSULATING 
VARNISH 


Electrical Insulating 
Varnishes and 


Compounds 


IMPERVIOUS VARNISH CO. 
421 Wood St., Pittsburgh, Pa. 








Electrical 





Willey-Wray Elec. Co., Cincinnati, O........ re oe 
Wisconsin Elec. Co., 35 16th, Racine, Wis...... F .. U 
Woods Mach. Co., 8S. A., Bostun......... mee. 
Zobell Elec. Motor Co., Garwood, N. J......... Mm... 8 .. 
NAME PLATES 
See also Decalcomania. 
American Name Plate Co., 117 Imlay, Brooklyn, N. Y. 
Angell Embossing Co., 37 Barney-Smith Co., Dayten, O. 


Celoron Co., Bridgeport, Pa. 

Chandler Co., Springfield, Mass. 

Crowe Name Plate & Mfg. Co., 1749 Grace, Chicago, Ill. 

— a5 Engraving Co., 52 Vanderbilt Ave., New 
ork, } 


Etched Products Corp., 90 Tenth, Long Is!and City, N. Y. 

Etching Co of America. 1520 Montana, Chicago, Ill. 

General Etching & Mfg. Co., 3070 W. Grand Ave., Chi- 
eago. Ill. 

Grammes & Sons Inc., L. F., Allentown, Pa. 

Premier Metal Etching Co., 14th & Van Alst Ave.. Long 
Island City, N. 

Waterbury Button Co., Waterbury, Conn. 

NICKEL 

American Mond Nickel Co., Century Bldg., Pittsburgh, Pa. 


Manufacturing 
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LACQUERS 


Lacquer Enamels—“Krakles” 


BREVOLITE 


Quality finishes and helpful Service. 
What can we do for You? 





Waukegan Chemical Co. 
“Values That Endure’’ 
North Chicago, Ill. 





















Driver-Harris Co., Harrison, N. J. 
MOTORS—Continued International Nickel Co., 67 Wall, New York, N. Y. Egyptian Lacquer Mfg. Co., 90 West, New York...... L 
Cleveland Armature Wks., 4732 St. meond Ave., Seymour Mfg. Co., Seymour, Conn Electric Lacquer. See Dolph Co., John C. 
CI. BG. no diemccosnnncsatebseneconasen's = United States Nickel Co., New Brunswick, N. J. Enamelac. See Robertson Chemical Co. 
arg gag 47 Union Trust Bldg., Indian- NOTCHING MACHINES, Armature a we 4 gy ee Kast ioe oeeses oe oe : 
apo. 9 = ‘anche 0., rieans, CAagO, Ill... .seee os oe 
Crocker- Wheeler Klee. Mfg. Co., Ampere, N. J. u * 4 Ut Ferracute Machine Co., Bridgeton, N. J. General Elec. Co. Section W-23,, Merchandise > 
Cush e ae - Sorererer res . Jept., B t, lo meee cccccccccccccccece oe 
Day-Fun Electric Co., Dept. 4, Dayton, O....-. F 8 NUT SETTING MACHINES Geneeal Plastieg, Ine, 29 Walek Rd., N. Tona- 
Diehl Mfg. Co., Elizabeth, N. J........+.s.0s- MF 8 Vim Electric Tool Co., 149 Broadway, New York, N. Y. OO TE Gi. ROPER eeaibeensesel $6 ae 
Diverter Pole. See Rochester Elec. Product Co. OHMMETERS. See Istruments, Laboratory Standard; alse George Co., P. D., St. NG, MEBTiceccdsccestses V wees 
Domestic Electric Co., 7209 St. Clair Ave., Cleve- a Beg and Switchboard. See General Elec. Co. 
ME, D.  ccnccccesenscesecececnenccocesescs co os 8 U OIL-LESS ARINGS. See Bearings, Oil-less. Glidden a ft a ere VPL 
Dumore. See Wisconsin Elee. Co. OSCILLOSCOPES. See Instruments. Laboratory Standard.  B. See Maas & Waldstein Co. 
* | i . Co. : ‘ Vv . Aves., 
Bloceric yg gy SO Minn... M.. 8. OVENS, Industrial and Laboratory gy i ay Go. Maw & Tunis Ave. PL 
Electrie Products Co., 1725 Clarkstone Rd., Cleve- eae hee ee Vulcanizing. Impervious Varnish Corp.., 421 Wood, Pittsburgh. 2. 
RPE EEN? RE aS: le SVE PIN a : ° ba ? 0. 
Electric Specialty Co., 221 South Stamford, Conn. M F 8 UT Vacuum IJmpregnating. ange Satin Tare. nn 
Electro-Dynamic Co., Bayonne, N. J.......... M..8.. Buffalo Fdry. & Machine Co., 1543 Fillmore, Buffalo, fryington Varnish & Insulator Co., Irvington, N. J. V P Lb 
Emerson Electric Mfg. Co., 2014 Washington N. Y. (Armature and Coil.) Kodalak. See Eastman Kodak Co , 
“Sg ee ie eR Se MF sU_ Conran, Frederick =" Tk i. N. J. Krakles. See Waukegan Chemical Co. 
Crawford Oven Co. ew aven, Conn. (Coil Driers.) Corp., rook - 
Enghers’s Elec. & Moshi. Works, Bt. Joseph. M..8 Despatch Oven Co., 120 First Ave., N., Minneapolis, Minn. —"  epprne Pogaiciet ae, . ee PL 
—— 5 Electric Specialty (Co. Detroit Sheet Metal Wks., 1341 E. Milwaukee Ave., De- Laqueroid. See Glidden Co. 
Fairbanks-Morse & Co., 900 S. Wabash Ave. troit, Mich. Liberty. See Antakwa Co 
Chicago, Ill "MF . Devine Mfg. Co, J. P., Buffalo, N.Y. Linolac. See Mica Insulator Co. 
Fidelity Elec. Co., Lancaster. Pa.....-.-....-. MF 8 U  Sberbach & Son Co., Ann Arbor, Mich. (Drying.) Lowe Bros. Co., 450 E. 3rd, Dayton, O......... TP .. 
Fitzgerald Mfg. Co., Torrington, Conn....-...-.. F — Heat Control Apparatus Co., 245 New Jersey BR. R- Lucas & Co., John, 322 Race, | Mhiladelphia, Pec ? .. 
Fynn Welchsel. See Wagner Flec. Corp. vale Lucote. See Lucas & Co.. Ju 
Emerson Apparatus Co., Melrose, Mass. (Conditioning.) 
say ag Mfg. Co., 3314 S. Broadway, St. , 8 Freas Thermo Elec. Co., 1206 Grove. Irvington, N. J. as . Waldstein, 438 Riverside Ave., Newark, L 
General Elee. Co.” Schencctady "N2¥.002000201 MF 8 ~ Gehnrich Indirect Heat ‘Oven Co., Long Island City, N.Y yectjougani-thutler’ Co., Tne, Evans Water “& Nor: 
Gilbert Co C., New Haven, Conn......... oe ee ST te Bae ee es ton, Buffalo, N. Y........ P 
* ot e aves, C Raber, Trestles. ote e esse seesseeneccetsescccees 
Hemiiton ‘teach Bite. Co. Racine, in ee M r | CU Beidbrink Go., 2633 Fourth Ave. S.,. Minneapolis, Minn a Elec. Co., 1262 W. Fourth, Cleve- 
Holtzer-Cabot Elec. Co., 125 Amory, Boston... ‘Mm fog /. Hynes & Cox Elec, Corp, 406 N.' Pearl. Albany, N.Y. Mawalac. See Maas & Waldstein. 
eal War Bats to.” Sone” allen M_. gs ... Kenworthy, Chas. F., 198 Piedmont, Waterbury, Conn M See H Vv. Walker Co 
Ide 1 EI =ag4 Mfe °c Mansfield eee oe Rat i Maehler Co., Paul, 2210 Lake, Chicago, Il. Mica I oh 4 300 y ‘ck 8 St., New York ¥ 
I ea ial’ El a. oo a rece CLG, Useesceeseee M o* 8 Miho Co., 717 Sycamore. Cincinnati, O. “i re mae Mie I TA aay My ew eee eee 
Janette Mfg. Co.. 556 W. Monroe, Chicago... F 8 Sotio Hise Wie, 150. Sue. mee Tae. By Mitchell-Rand Mfe Cont Vesey, New York, N. ¥. VP 
eee Tei ay gry ‘Crasine ti peat MF ; Sargent & Co. E. H., 155 E. Superior, Chicago, Ill. ~ a an L "ites — Ne eae HS wh 
antz & Teist Elec. Co., Cine yes sk oo Sioux Battery & Mfg. Co., Sioux City, Ia. (Battery.) oe - o ame Bros a 9. . ea . 
a Electric Co., Fassett & N. Y. C. R. R. —o Snead & Co., Jersey City, N. J. ae .. -. . “" a me * ae uren, cago. ¥ P L 
a. ERR are erkeaeee snes M : 4 Standard Elec. Stove Co.. Toledo, Ohio. rien Varnis , Sou en WE. ccocccceces P 
endrick & Davis Co., Lebanor. N. H.......... Steiner & Co., BE. E.. 197 E. Kinney St., Newark, N. J. Ohmlac Refining Co., 140 S. Dearborn, Chicago, Ill. .. ee 
Kimble Elec. Co., 634 N. Western Ave., ChicagoM .. 8 TU Sinres Machine Co., #. J., Tabor Rd (Oiney) Philadelphia, Opex. See Sherwin-Williams Co. 
ar ~4 3 —— Inc. te “F. R. Mallory & & Pau 2 Ozite. aM ny _— Cable Co. 
), Port Chester 0 Kecccccccccccccccce oe @uartw : 8g z Ave., Cleveland, 0. Pp. & ee Ruberoid Co. 
Leland Elec. Co., Dayton, O.........s0++see++ «- F 8 ee ee 0. sie Pacoria Paint Co., 4th & Sedgeley Ave., Phila- 
a Leland Elee. oe on “..8 Westinghouse Elec. & Mfg. Co.. Mansfield, O. delphia, Pa. ....... watttattacenesanceeteesenen ee ae L 
mit winntao Se Se ee Peninsular Paint & Varnish Co., Detroit, Mich L 
Linzee Elec. Motor Co., Manstetd Gintcensane M . OXIDES, Battery. See Chemicals, Battery. Peerless. See Maas & Waldstein Co. . - 
Marathon Bice Mite Co. 32 Ieinnd Wausau, Wis. .” PACKING Pruett-Schaefter ‘Chemical Con. Taber. Pittsburgh, .. PL 
Marble-Card Elec. Co.. Gladstone, Mich M Cooke Seal Ring, Dept. K. 46 N. Green St. Chicago, Ill. iitshie Leather Dressing Co., 43 Crescent a 
Master Electric Co., Dayton, 0...............MF 8 Federal Metallic Packing Co., Wakefield, Mass. "lstend i HG. Sitio GER ere PI ae 
Mc. See General Electric OO vind nied vie Packtite. See Federal Metallic Packing Co. Republic Varnish Co. 200, ‘Thomas, Newark, X. abel 
ichigan Elec. a .* PAINT, Varnish, Lacquer KEY Robertson emical Co., eech Ave., Cleve- 
Satie in ~~ Controiier — Co. Varnishes, Insulating ........-. .See V lend. 0. re sre nene acess nee aggnteeees a 
orfo ee Walter Elec. g. Co , Painting, Dipping, Spraying, Vacuum Rockbestine. See Rockbestos Products Corp. 
ee Sat Bie, ~*~ “xe TS paprosens bi -. U Impregnating. Rockbestos Tagg on a ee Haven, Conn..... + 
Oni ag i Tle Co... 05 OM 7 acess Paint, Insulating and Acid Proof. Ben 4 P. C.. See Ruhero 0. vP 
eo Elec. & Controller 5905 Maurice Ave... .. .. Lacquer, Metal Finishing ........S L Schenectady Varnish  Co.. Schenectady, N. Y..... 
Gprtent. ee abr eibariges-soceenese eee s. Acme White Lead & Color Wks., 8250 St. Aubin i. Ferbert, 12815 Elmwood Ave., Cleve- . 
Guan Cn. F. 35 Raventh Ave, Now Yok Mo... Ave. Detrwli- Mich 2-2. -rseesecerercrere «+ Sherwin-Williains Go., Gleveland, O0..wllg ¥ POE 
Peerless, Elec. A. ‘aan oe St., Warren,O.M F 8 U Alaka. See Lacquer & Chemical Corp. iii ~* a .. Chamber of Commerce L 
! © ke ; aaa A ae rer rrr eee 
Roce. Bee. Reynolds ‘Blectrie Go “ioe | Island Clty, NY. stair gee oie canes v ene OS Vaan On. 6 Ew. 
Red “Band See Howell Elec. Motors Co American Lastite Co., 3166 Lincoln Ave., Chicago. . PL - angas m ae .- eevee 65. i815 “rain “tr 
Reliance Elec. & Engrg. Co.. 1042 Ivanhoe Rd.. Antakwa Co.. 1329 Mohawk, Chicago. M......... .. tandard ee gy =: ranklin Trus 
Caseiiand. 8 Arizona Lacquer Mfg. Co.. 7 16th, Brooklyn, N. Y L ee. ue. — nang . . suraunes "arses ss 
Reynolds Electric Co.. 2650 W  Concress. Chicago FR Armlac. See Robertson Chemical Co. 8 andard Insulation 62 -- ae wie Tek, 
Robbins & Myers, Ine., Springfield, © Pee Sen oo tee Ge 8 ee 0 ba Apress Tess Beara menses rine L 
= ea eee ee Art-Craft. See Southwestern aint arnis' 0. —_——:s—sd= «sid aM Bae tere ee reer ees eeseeeersseessessseees . 
ale = Robbing tse cececccces M..8. Atlantic Chemical Co., Coit. Irvington. N. J. et L Standard p mnggyg 0 Aaa og i Div. of General © » 
oe ee . Rakelite Comm, "Mi Park Aven’ New York’ N: ¥:: ‘) 121 Standard Varnish Wks., 443 4th Ave, New York. V P L 
eee gy ag scones geeree ss gee ; . Benolite Varnish Co., 501 Columbia Bank Bldg.. Sesting vern® oe * Haysville, Pa. ceccccccccce ¥ rL 
Atlantic Bivd., Los Angeles. Cal” 8 hg eg ge ee ag ies. Canift & Grand Trunk Rall: 
Stow Mfg. Co.. Binghamton, NY... e¥ic Ree he ee oe oe Ge ot. pio ho eerie eedingenedbernnt 
. Se ae . i bP C t and, O.. se ae ’ 0 MIEN. . ooo cccccccsccvcceccccece . 
Sturtevant Co., 15 Devonshire (Hyde Park), Bos- a Witlings-Chepin Co.. ty 8 ~ eg allened "*  gogn”’ See Mitchell-Rand ‘Mite.’ Go. 
8 ah - Th eee? get aga mererssnsroeees 3 a Bradlev-Hurtz Co., 2626 S. Dearborn. Chicago, Ill..... L Varfler Corp., Rome, N. Y............ Vv .... 
sng = R. .. e. a D.cccoe es P : Rrevolite. See Waukegan Chemical Co. Voltas Co., 99 ee Ave., Bridgeport, Conn. V P :. 
Sci est... Ger kas Ee Calman & Co., Emil, 42 Vernon Blvd., Long Island Vulean-Lastite See _Ameriean Tastite Co. 
Triumph ‘Flee Corp. » Carthaze. 0. 8 eg ie iro Corp.. 15 Park | Row. New 1 y >... Walnote “tha oe heey amiaaned 
cs 4 > , we 6=UAMPURRRO, U.ccccecccsecs ° . 5 P. New Y rk. ag See eo 
Ont ephiladelhia, “Pac” Hancock & Oxford | MF 8 Chinslae oo “Dolph Go. ¢-¥: . Wena ae aie Gee Phebe” vs L 
Sts., Se: SE ere > s E ] i oe 
U. 8. Ele. Mfg. Co., 200. Siawson Ave., Los x SE SE S., SS OT Zanon Co. Stamford. Conn....... Gatittteesteees oe ee L 
SQ tababsthenes cbbocsnvesncsiocsnsss® . Code 25. See Mitehell-Rand Mfg. C Zellac. See Zeller Lacquer Mfg. Co. 
bie ag, aa ee 8 Colémbus Varnish het 264 Cozzeins, “Columbus, ov Zeller Lacquer Mfg. Co., 20 E. 49th, New York... .. L 
al  edhclgdacad SS SAGE SY ee ee eee eee eeeee . Comulac See Martindale Elee Co 
"a Miter wor Seibert nesadbon ree Ee ee eee N. J.. VP -- pANELS (panel) Engraving. See Engraving 
oe Stesceeccceesccsccceee B § Sues “eg De Pek aa Meaeee v8 . 5 
rg N+ lp elle M.. 6 -- thu Pont de Nemees & Gn, Wining, Da....P.. Sees ee. Os ee 
Welen Uniframe. See Wesche Elec. C B.A Fastruan Kodak Co.. Rochester, N. Y.........-+. +. 2. L Radio (Hard Rubber) See Rubber Hard. 
Wesche Flee. Co., B. A., 1622 Vine, Cincinnat! M F 8 suieas Paint © MEE. Ce. See, Oreseces ses -«s P.. Meters. See Instruments, Portable & Switchboard 
Westinghouse Elec. Mfg. Co.. East’ Pittsburch M F & ne ee ee , “$s 
2? - 
CHINALAK—A insul: 
varnish that fheroughiy ries. Dest The Chaniites Co Patents and Trade Marks! 
“ rom the inside 
out—not 4 surface ryt e a . Protect your most valuable assets. 
7 ng 
Write for samples. Superior service. Prompt attention. 
ELECTRIC LACQUER— Absolutely Name Plates LESTER L. SARGENT 
brushed, sprayed or dipped. Gives bright, glossy Ss ringfiel d Mass. Registered Patent Attorney 
non-fading black. "anish a es in minutes -K St. Was ton, D. C. 
JOHN C. DOLPH CO.. 168 Emmett St.. Newark. N. | P SapeNee ws unmmensetentn 
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Where the finest 
Idi diti ? 
moulding traditions | 
‘ 
are created... PLASTIC MOULDING HEADQUARTERS 
— i} 
Electrical Manufacturers of widely varied moulding needs have found | 
Moulding Headquarters their safe confidant in particularly exacting situa- 1} 
tions. Not only have we been able to create new traditions of workman- 1] 
ship, but we have consistently turned out the most intricate castings | 
it without disturbing our plant routine. Get in touch with Moulding Head- 1] 
quarters for quotations || 
L 1] 
L THE KURZ-KASCH CO. | 
} = | 
\ Dayton, Ohio ] 
+ . > Moulders of Plastics 
L 
L 
L 1 
L 
| 
1 
| 
L | 
(| 
| 
The reputation of Kurz-hasch mou!d- i 
ing has been established by the un- || 
flagging zeal of our organization for || 
the finest results. The best ma- 
$6 terials, equipment and facilities are 1] 
available, as well as ideal working | 
¥ conditions. 1} 
1] 
L 
L a -— 
7 Hard Vulcanized 
4 — 
ps Laminated 
Bakelite 
= . | 
> SHEETS » RODS » TUBES » SHAPES Suiel degn-en ers au || 
; = lion pieces to your require- 
DIAMOND STATE FIBRE CO. ments quickly. | 
Bridgeport, Pennsylvania FRANKLIN FIBRE || 
~ seport, Pennsyivani SPECIALTY Co. || 
Lb | Shops and Winehouse Cusenaant Located Throughout Basar weg ; | 
. | the Country. Also in Toronto, Canada and London, Eng. SHEETS — RODS — TUBES wae ; é Y “ - r ayee | 
= WASHERS — SPECIALTIES 1D EAE SENG WED ] 
J L SUE EEUEEEIEIEEEEINEEEEEEEEEE 
pn 
. iL 
; = 
. Bakeli 
| 
- | 
akRelite and BAK | 
/\ AKELITE | 
| 
Cold Molded The results of our long experience as precision mould- 
makers are expressed in our Bakelite moulding ser- 
3 vice. Accuracy, uniformity and speed are essentials 
— Our large and experienced molding with us. May we quote on your blueprints or specifi- 
organization assures you of efficient cations? 
service Kuhn & Jacob k 
AMERICAN INSULATOR CORP. Machine & Tool Co. | We make our 
502 Prospect Ave. own moulds 
, New Freedom, Pa. Trenton, N. J. | 


























PAPER 
Boxes. See Boxes & Wrappers. 
Bushings. ee Tubes, Paper. 
Candles. See Candles, Fixture. 
Ceres. T , Paper. 
Fibre. Cloth Paper. 

h. Cloth & Paper. 
Insulating. See Cloth and Paper. 
Parchment. See Parchment Paper. 
Shades. See Shades, Fabric. 
Sleeves. 


e , Paper. 
PARAFFINE. See Wax and Compounds. 
PATENT ATTORNEYS 
Sargent, Lester L., 1115 K Street, Washington. D. C. 
PARCHMENT PAPER, Lamp Shade 
Angel H. Reeve & Co., 7 —, New York, N. Y. 
Bergstrom Paper Co., Neenah, Wi 
Bradley Mfg. Co., A. J., 101 Beokinan, New York, N. Y. 
Brown Paper Co., L. L., Adams, M 


Chicago Rawhide Mfg. Co., 1301 Elston A Cates, 7 
New York & Penn Co., 200 5th Ave., ay ‘York, N. 
Paterson Parchment Paper Co., Passaic, J. 


Raquette River Paper ~ Potsdam, N. Y. 
Reeve & Co., Angel H., 7 Spruce, New York, N. Y. 
Rogers Paper Mfg. Co., So. ag mae a Conn. 

Mfg. Co., Reade, New “York, 
140 Pi New York, N. Y. 
Taylor-Logan Co., Holyoke, Mass. 
Union Paper & Twine Co., 116 St. Clair Ave., 


Co., Dexter, N. Y. 

1220 Buttenseed, Philadelphia, Pa. 
West Carrollton Parchment Co. .» West Carrollton, O. 
Windsor Locks Paser Mills Co., Windsor Locks, Conn. 


PEGS, Arenature 
Sons, E. 


N. Y. 


N. W., 


a & Son ¥, B., 5844 Grand Central Terminal Bidg., 
Mitchell- Rand Mfg. Co., 19 Vesey, New York, N. Y. 


White Supply Co., 4347 Duncan, St. Louis, Mo. 
PENS, Scorching 
Gilbert Supply Co., Independence, Iowa. 
Little Speedster. See Gilbert Co. 
E. 44th, New York, N. Y. 


Post Elec. Co., 7 
Stylectric. See Post Electric 


PERFORATING MACHINES 

American Perforator Co., 617 W. Jackson, Chicago, Ill. 

Asam Bros., 917 Arch, Philadelphia, Pa. 

Asam Wright. — Asam Bros. 

Capital Novelty Co., Lincoln, Neb. 

Cummings Co., B. F., 4740 Ravenswood Park, Chicago, Ill. 

Hamilton Products Co., Hamilton, Ohio (Musie 

PHENOLIC INSULATION. See Fibre, Phenol. Alse 
Melded Insulation. 


PHOSPHOR BRONZE 
(Ingot, Rod, Sheet, Wire) 
American Brass Co., 25 Broadway, New York, N. Y. 
Anaconda. See American Brass Co. 
Elephant Brand. See Phosphor-Bronze Sages Co. 
Gilby Wire Co., Riverside Ave., Newark, 
—— -Bronze Smelting Co., 2200 RR Ave. .» Phile- 
elphia, Pa. 
Scovil Mfg. Co.. Waterbury, Conn. 
emoTo- SLScrme TUBES 
8S. Michigan Ave., Pasadena, Cal. 
See Raytheon Mfg. 
Schenectady, | uN. T. 
Kino-Lamp. — Bg Mfg. 
Photion Instru t Corp., 574 fe Blvd., New York, 
Radio Elec’! Wks.. 150 W. 22nd, New York, N. Y. 
Raytheon Mfg. Co., Cambridge, Mass. 
Westinghouse Elec. & z. Co., Mansfield, 
PHOTOMETERS, Lamp Testing 
Biddle, James G., 1211 Arch, a ~ 
Foote, Pierson & Co., 160 Duane, New Y¥ 
Gray Instrument Co., 64% W. Johnson, *Phtadepita, Pa 
Holophane o.. 342 Madison Ave., New Yor! 
rthrup Co., 4901 Stenton Ave., Philadelphia, Pa 
Luxometer. "in James G. Biddle. 
Mathews. See Foote, Pierson & Co. 
National Lamp Wks of G. E. Co., Cleveland, O. 
PICK-UPS, TALKING MACHINE. See Loud ree 
PIGTAILS, Commutator. See Brushes, Commuta’ 
Wire Gauze. Se: Brushes, Commutator. 
Vacuum — See Brushes for Vacuum Cleaners. 
PINION Gears and Pinions. 
PINION PULLERS. See Pullers, Armature Shaft. 
PLASTICS. See Molded Insulation. 
PLATES, Name. See Name Plates; Alse Decalcomania. 
PLATES 
Fixture Outler. See Fixture Fittings. 
Storage Battery. See Plates. Storage Battery. 
Page hes Storage Battery 
Are wt SE Seats, Fort Wayne, Ind. 
eh See Englert Mfg. 
C. & B. Battery Co., 1535 S. State, Chicago, Ill. 
Edes Mfg. Co., Plymouth, Mass 
Englert Mfg. Co., 2500 Jane, Pittsburgh, Pa. 
Esto. See New Jersey Storage aay Co. 
Fort Wayne Battery Mfg. Co., 230 E. Fourth, Ft. Wayne. 
Handler. See Witherbee Storage Battery Co. 
Link & W. 52nd 8t., New York, N. 
New Jersey Storage Battery Co., 656 Summit Ave., Sinton 


City, N. J. 
3410 S. La Salle, Chicago, Ill. 


Universal Battery Co., 
Witherbee Storage Battery Co, 75 Columbus Ave.. New York. 


PLATING GENERATORS 

American Giant. See Connecticut Dynamo Motor Co. 
Bogue Elec. Co., Chas. J., 132 King, New Tork, N. Y. 
Burke Elec. Co., Erie, Pa. 
Chandeysson Elec. Co., St. Louis, Mo. 
Cennecticut Dynamox Motor Ce., 





Ohio. 


N. J. 


Conpro. See Eager Elec. Co. 
Eager Electric Co., 522 Nevell, Watertown, N. Y. 
Eclipse. See Fidelity Elec. 


Co. 
Electric Specialty Co., 229 South, Stamford, Conn. 
Esco. See Electric Speciality Co. 
Fidelity Elec. Co., Lancaster, Pa. 
Hanson-Van Winkie-Munning Co., Matawan, N. J. 


Hobart Bros. Co., Troy, O. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass 

Ideal Eectric & Mfg. Co., East Third St, Mansfield, 0. 
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CONTACT POINTS 
Must Not Fail 


ONTACT points, of all things, 

must be absolutely reliable— 

so much —— upon their 

proper functioning. Long ex- 
perience and extra care in manu- 
facturing have made Baker Con- 
they are. They may be had of 
Platinum, Iridio- Platinum, Sliver 
and spectal alloys. We shall be 
glad to send you detailed descrip- 
tions. 


BAKER & CO., INC. 
54 Austin St. Newark, N. J. 
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Paragon pmo Sales Co., 2s 4 Fifth, Philadelphis, Pa. 


Pass am — Syracuse ¥. 
Poloron Biss, Mig. oo 0 dona. New. York, MN. Y. 
Propp Co., M., eR, New York. 
2 Seine Seo Hubbell, Inc., Harvey 
Real Diamond." See : Smith” & 0o., 7 Cc. 
am 
Rehen aaitle ite. Co., 2024 bivonee Ave., Breoklyn, 
co. Elec. Mfg. Co. 


. Co. 
Hudson, New York. 
Safegard aan ag ae 1015 Chestnut, Philadeiphis, 


Samson my b.. 8 ones, Rochester, N. Y. 

Sears, Hen 80 iu Boston 1i, Mass. 

Smith & Co., T. C., 3915 Powelton Ave., Philadelphia, Ps. 
Snapit. See Marks P 

Snoco. ss & Co, EL W 

Snow & Co., Rochester, a ©. 

— See , Elec. Co. 


ap. See = Elec. Co. 
Speedway Elec. dite. So. , 80 sg ead York, N. Y. 
tler- Z. 





Jantz & Leist Elec. =" a o,, 

Kendrick & Davis ‘ > 

U Hommedieu & Sons Co., Chas. F., 4521 Ogden Ave., 
Chicago. Ill. 

Ovtimus. = Hanson-Van wants 6 | & Mui 

Reliance. See L’Hommedieu > F. 


Roth oT » iL 

Wamaanes” Else. Mire . Oe, East Pittsburgh, Pa. 

PLATING AND FINISHING 
Rust Proofing and 


Chromium Plating, and other special metal- 
finishing p 


Ameri Machi & Foundry Co. 
Amalo: See erican ne 
‘American > aun & Foundry Co., 5520 Second Ave., Brook- 


N. 
atlantis Chexateal Co., Coit, Irvington, N. J. 
Chrome. General Chromium 


Corp. 
Sa et on.. $220 Bellevue Ave., Detroit, 
romi' te. 

ms oa Proof Co., 2177 E. Milwaukee, t, Mich. 
Rochester Elee. Products Corp., 89 Allen, Rochester, N. Y. 
United Chromium, Inc., 51 E. 42d, New York, N. Y, 
Udylite Precess Co., 3220 Bellevue Ave., t, Mich. 

(Bust-Proof Finish.) 
PLATINUM 

Sheet, Rod, 


Wire. 
American oa, Pubing,_ Ww 241 New Jersey Railroad Ave., 
Newark, N. J. 
Baker £. Co. Inc., 54 Austin, ee * J 
Coffin M Co., B. F., 30 Court, 
Interstate eR, 29 Comm ce Newari, a. 
BR. & H. Platinum Works, 709 Sixth Ave., 
A. son 
~ ae & Refining Co., 742 Market, 








fen Hranoteee, Cal, Chestnut, Newark. N, J. 
PLUG FUSES. Fuse Wire. 
eta RECEPTACLES. Bee falas,” Ps. 


GS, Flashing. Flashers, 
procs: & Radie. See Radio Receiver Parts. 


LUGS, Attachment 
r% See Connecti 


cut Elec. Mfg. Co. 
Ajax Ate S Specialty o. 1926 Chestnut, St. Louis, Mo. 
Al Mfg. Co., 4605 W. Madison, Chicago. 


lite Elec. Co., Wayne, Ind. 
a Electric Div. of Arrow-Hart & Hegeman Elec. Co., 





eo 
(Bpecial 5 ee ae Shee 
al Soft Rubber Plug Furnished wit elden Co’ 
Benjemin. E Elec. Mfg. Co., 120 8. Sangamon, Chicago, Ill. 


Bry: Co., Bridgeport. 
r-Hammer Mfg. Co. 
Or Bee. rr 1 — Co., 32 Union Place, Hartford, 
Conn. 


Cemco. See Connecticut Elec. Mfg. Co. 
Cetelite. See Connecticut ‘Moulded Products. 


Circle F Mfg. Co., Trenton 
Fire eS Mfg. Co., Hartford, Conn. 
Gelte eet Bridgeport, Conn. 


Connecticut Elec. Mfg. 
Connecticut Moulded Prod iets Corp., Meriden, Conn. 
1288 St. Paul Ave., Milwaukee. 


Cuthor-Homeer, 3s Inc., 


fossdnaneht. _ Ges See = . a Mfg. Co. 

Dr aught. er-Hammer 

Eagle Elec. Mfg. Co., Dept. ER4, 50 Hall, Brooklyn, N. Y. 
Bastma fg. ., Manitowoc, Wis. 

Electric Co., 94 Allyn, Hartford, Conn. 

Ericson s. Co., Png! ra Rd., Cleveland, 0. 

Ewsler Elec. Mfg. oe oe Marion, Ind. 

Fitzall. See Todale 

Savor Elec. Co., Inc., “Stratford Ave., Bridgeport, Conn. 
GE-Flex. See General Electric Co. 


General Electric Co., Section W-233, Bridgeport, Conn. 
(Special Soft Rubber Plug furnished with G. E. Cords.) 

Globe Metal Mfg. Co., 2122 E. Hazzard, Philadelphia, Pa. 

Gold Seal Elecl. Co. of Ohio, Inc., 250 Park Ave., New 
York, N 

Gripall. See Beaver Mfg. Co. 

Handle Cap. See Beaver Mfg. Co. 


Hart Mfc. Co., Hartford, Conn. ’ 

Hort & Hegeman, Div. of Arrow-Hart & Hegeman Elec. Co., 
Hartford, Conn. 

og See Marks Products Co. 

Hem See Bryant Electric Co. 

Hoosick Falls Radio & Electrical Parts Mfg. Co., 
Falls, N. Y. 

H. & H. See Hart & Hegeman. 

Hubbell, Inc., Harvey, Bridgeport, Conn. 

Iona Angeles, Cal. 

lifftv. See Esler Elec. Mfg. Co. 

Leviton Mfg. Co., 226 Newell, Brooklyn, N. Y. 

Marks Products Co., 23 BE. 16th, New York. 

Metropolitan Electric Mfg. Co., Blvd. at 14th &t., 
Island City. N. Y. 

Nelco. See Nelson Elec. Co. 

Nelson Elec. Co., Plant City, Pia. 

P. & S. See Pass & Seymour. 
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Hoosick 


Long 


Hammer Mf; 
Co. 


. Electric Co 
dco. See Paragon Elec. Sales Co. 
Telltale Tap. See General Elec. Co. 





Templus. See Bryant Elec. Co. 
Torrid. & Wolcott Mfg. Co. 
Trio- le Mfg. Co. 
Triple Tap. See General Elec. Co. 
Twin Tap. See General Elec. Co. 
United States Elec. Mfg. Co., 222 W. 14th, New York, 
Un-X-La. See Elec’] Mfg. Co. 
Utilo Mfg. Co., E. Liberty, , Pa. 
r. See Sears, Hi D. 
woe Elec. Tons Co., Torrington, Conn. 





POCKET METERS. 
POINTS, Contact 
American Platinum Wks., 241 New Jersey Railroad Ave., 
Newark, N. J. 

Baker & Co., Inc., 54 Austin, Newark, N. J. (Geld, 
Pistiegen, Silver. 

— Mfg. Re B. F., 30 Court, Newark, N. J. (Platinum 
a 

Cohn, Stemund, 44 ow, New York, N. Y. (Platinum.) 
Elkon, Ine (Div. P. RB. Mallory Co.), 350 Madison 
Ave., New York, ty. Y. 

Fanstee Co., North Chicago, II. 

Hardy Metal Corp., Seattle, Wash. 

Hart & Hegeman, Div. of Arrow-Hart & Hegeman Elec. 
Co., Hartford, Conn. 

Independent Contact Mfg. Co., 545 39th, Union City, 
A a) 

Interstate ., 29 Commercial, Newark, N. J. 

(Platinum aan ‘Stiver, ) 

King Mfg. Corp., Bano & Crowley Sts,, Buffalo, N. Y. 

(Platinum. ) 

‘at Co., 83 W. 60th, New York. (Platinum.) 
Niehoff ‘a Co., 230 W. Superior, Chicago. (Platinum.) 
R. & H. Platinum Works 709 “Bixth Ave., New York. 
Spark-O-Metal. See a Metal Corp. 

Wilco. See Wilson Co., A. 
Wilson Co., A., 97" Ghestet, Newark, N. J. (Platinum 
and ge 

POLARITY ORS. See Instruments, Pocket. 

POLISHING NES, WIRE. See Wire Polishing 

hines 
Pence atn 
shings. 

Tiewid. 

din, 


See Bushings, Bor & Cabinet. 
See Cement, Liquid Porcelain. 
Z Porcelain Molding. 
Reflectors (Enameled). See Reflectors, Porcelain Enameled. 
Refractory. See Ceres, Resistance Coil. 


BORGES ANG, Special Shapes 
Akron Porce! in Co., 


American ook ‘Co., E. Liverpool, 0. 
A. See Akron Pi 
Burgess & Co., East Liverpool, 0. 


Central Porcelain Co., Columb{ana, 0 
Cirele F Mfg. Co., Trenton, N. J. 
Colonial Insulator Co., Akron, O. 
Connecticut Porcelain Co., =“ N. J. 


Cook Pottery Co., Trenton, N. 

Corns China Co., Wellsville, O. 

a A & Co., Henry L., 545 N. Arlingten Ave., East 
range, 


Electrical Refractories Co., East Palestine, O. 

Globe Poreeli ain Co., Mulberry St. and St. Joes Ave., Tren- 
ton, . 

Hartford Faience Co., Hartford, Conn. 

Hub-Way Mfg. Co., Hubbard, Ohio. 

Illinois Electric Porcelain Co., » 

Imperial Porcelain Wks., Canal and 


m. 
. Mulberry, Trenton. 
Knox Porcelain Corp., Knoxville, Tenn. 


Louthan Mfg. Co., a a a 
Mercer Porcelain a sees 
M Liverboot, Ohie 


etsch 
National Poresiain Co., . N. J 
New Jersey Porcelain Co., Trenton, N. J. 
No Blac. See star Porcelain Co. 
Pass & Seymour, Inc., Solvay Sta., Syracuse, 
Porcelava. See 
Porcelain Products, Inc., Findlay, Ohio. 
Square D Company, Detroit, Mich. 
Standard Porcelain Co.. tonia, O. 
Standard & Specialty Porcelain Co., 
Star Porcelain Co., Muirhead St., Trent 
Thomas & Sons Co., R., L 
Trenle Porcelain Co., East Liverpool, Ohio. 
Union Elec’l Porcelain Wks., Inc., sree, N. J. 
Washington Porrelain Co., Washington, N. J. 
Woolley, Inc., W. Douglas, East Liverpool, 0. 


POROUS CUPS 
Unglazed earthenware cups 
Colonial Insulator Co., ron, 
Maddorcks Sons. John, Trenton, 
Ohio Pottery Co., Zanesville, Ohio. 
Robinson Clay Products Akron. Ohio 
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N. ¥ 


Sun Prairie, Wis 
enton, N. J. 


a primary (wet) batteries 
7 





Hardy Metal Contact Points 


Give Services Equal er Superior te Platinum 


Its unusually high resistance to oxidation makes Hardy 
Metal especially ~ A+ for heavy service, where arcing 
burns the life out of erdinary points. 


HARDY METAL CORPORATION, 
P. G. Box 2037, Seattle, Wash. 











Everything in 


PORCELAIN 


Wet, Dry, Cast and Jiggered Processes 


W. DOUGLAS WOOLLEY, INC. 
East Liverpool, Ohio 








PORCELAIN 


Mercer Porcelain Co., Inc., Trenton, N. J. 
SPECIAL SHAPES 
Let Us Quote Prices 























ast 


08 
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Electrical Manufacturing 








HE combination of 
Brandywine Service and 
Brandywine Fibre is one that 
challenges competition. Our 
plant is fully equipped to 
handle any specification in 
fibre tubing,—machined or 
formed as you wish, accu- 
rately and uniformly. If it can be made from 
fibre tubing as a base, we'll make it for you. 
Brandywine Fibre is made only from the 
finest materials, properly sea- 
soned. Our stock is equal at 
all times to emergencies; and 
for electrical manufacturers 
who wish to do their own 
machining, Brandywine Fibre 
Tubing is available in regular 
mill lengths or cut-to-length 
pieces. We can always assure you of the 
final proof of efficient service,—the order 
finished and shipped to you in the minimum 
time. 








Can it be made 
from fibre tubing 


as a base? 
.. well make it 
for you 


BRANDYWINE FIBRE PRODUCTS CO. 


1402 Walnut St., Wilmington, Del. 





“The Best by Test” 



































The Test of Time— 


Almost a quarter of a century of 
honest production and firmly built 
distribution stands behind the 
reputation of The Continental 
Fibre Company’s products. 


The test of time is not to be lightly 
regarded. 


The intricacies of modern produc- 
tion problems, the ever widening 
sweep of scientific knowledge appli- 
cable to industry, require that man- 


ufacturers of insulating materials 
work from a rich background of in- 
dustrial experience. 


Such a background is that enjoyed 
by our institution. The minds of 
our men are rich with practical 
knowledge of years of training for 
one specific end. 


We believe that only with such a 
reservoir of knowledge is it possible 
to produce materials of the first 
quality. 


THE CONTINENTAL FIBRE COMPANY 


NEWARK, DELAWARE 


Service From: 


New York . 250 Park Ave. 
Chicago . . Wrigley Bldg. 


San Francisco . 1575 Folsom St. 


Los Angeles .~307 S. Hill St. 
Seattle . 1520 Fourth Ave.,So. 
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POSTS, Binding Acme Wire Co., New Haven, Conn 













































































































































Microeondenser. See Sterling Mfg. Co. 

Binding Posts, Switch Parts, Stop Points, Contacw Aervvox Wireless Corp., 80 Washington, Brooklyn, N. Y. Micrograd. See Pilot Elec. Mfg. Co. 

Arms, Levers. See also Radio Mountings. Aero Products, Inc., 1772 Wilson Ave., Chicago, Ill. Micrometric. See Karas Elec. Co. 
American Radio Hardware Co., 135 Grand, New Yors Ajax Elec. Specialty Co., St. Louis, Mo. Microstat. See Premier Elec. Co. 
Bunnell & Co., J. H., 32 Park Pl, New York, N. Y. Alden Mig. Co., Springfield, Mass. Midline. See Hammariund Mfg. Co. 
Chapman Machine Co., Terryville, Conn. Ai!-American Mohawk Corp., 4201 Belmont Ave., Chicago, Modern Electric Mtg. Co., Toledo, O. 
Chase Brass & Copper Co., Waterbury, Conn. Allen-Bradley Co., 494 Reed, Milwaukee, Wis. Mounttord, C. E., 30 Sullivan, New York, N. Y. 
DeJur-Amsco Corp., 418 Broome, New York, N. Y. Amerchoke. See American Transformer Co. Muter Co., Leslie F., 76th St. and Greenwood Ave. . Chicago, 
Eby Mfg. Co., Inc., H. H., 4710 Stenton Ave.. Phila- American Specialty Mfg. Co., 165 Holland Ave., Bridge- lll. (Amplifier Kits. ) 

delphia, Pa. : port, Conn. " ae nea ag 61 en D ogg Mass. 
Ensign. See Eby Mfg. " American Transformer Co., Newark, N. eutro-Gra See Pilot ec ifg 
1 See Me 7 =. 2 = Amperite Rheostat. See Radiall Co. 2 New York Coil Co., Mount Clare, Pa. 
Grammes & Sons, Inc., L. F., Allentown, Pa Arco Elec’! Corp., 211 E. Columbia, Fort Wayne, Ind. Nutmeg. See Hart & Hegeman Mfg. Co. 
Hart & Hegeman, Div. of Arrow-Hart & Hegeman Elec. Co., Arctic. See Premier Elec. Co. Ohio Carbon Co., 8215 Almira Ave., Cleveland, 0. 

Hartford, Conn ‘ ——- a See, Paces ——" Co. baer; = a 642 N. A y Ave., Chicago, Ill. 
Hoosick F Autoformer. See arson ec £ esistance. 

‘alls Falls Radio & Electrical Parts Mtg. Ce.. Hovsies Automotive Parts Mfg. Co., 70 Washington St., Brooklyn, Orthometric. See Karas Elec. Co. 
King. See Morse Co., Frank W B-Conomizer. See Pilot Elec. Mfg. Co. Orthophone. See De Jur-Amsco Corp. 
Morse Co., Frank W., 289 Congress, Bosten. (Spring Grip Benjamin Elec. Mfg. Co., 120 S. Sangamon, Chicago, Ill. Pacent Electric Co., 91 7th Ave., New York, N. Y. 
Nutmeg. See Hart & Hegeman, Div. of Arrow-Hart & Hege- Zonine. See Turn-it Radio Sales . Pam. See Samson Elec. Co. 

man Elec. . 7 Branston Co., Chas. A., 297 Washington, Buffalo, N. Y. Panatrol. See Wireless Radio Corp. 
Polk, J. L., i ‘Bell Ave., Troy, N. ¥ = gy = a Co., 520 8S. gar ergy - . Perry o—" Resistor Corp., 280 New Main St., Yonkers, 

- ae . srooklyn etal Stamping Corp., 718 Atlantic Ave., Brook- | 2 

a oe Co., Dept. 1223, 3806 Ravenswood Ave lyn, N. Y ; Phasatrol. See Electrad, Ine. i 
Quality. See H. H. Eby Mfg. Co. Browning-Drake Corp., 110 Brookline, Cambridge, Mass. Philmore Mfg. Co., 106 7th Ave., New Yesk, N. Y. 
Queen. See Morse Co., Frank W Butter See Aerovox Wireless Corp. Piander. See De Jur-Amsco Corp. 
Thomastca Mfg. Co Tomasi “Conn. 3uffalo. See De Jur-Amsco Corp. Pierce Airo. See United Scientific Laboratories. 
Waterbury Button Co., Waterbury, Conn Camfield. See Columbia Metal Products Co. Pilot Elec. Mtg. Co., 323 Berry, Brooklyn, N. Y. 
POTENTIOMETER on ° ~ Campbeli Electric Mfg. Co., 15 Stewart, Lynn, Mass. Pilotran. See Pilot Elec, Mfg. Co. 

ocniney S (Instruments). See Instruments, Lab Capacigrad. See Pilot Elec. Mfg. Co. ° Potter Mfg. Co., North Chicago, IIL. 

Cardwell Mfg. Corp., Allen D., 81 Prospect, Brooklyn, N. Y. Polymet Mig. Corp., 599 Broadway, New York, N. Y. 
POTENS \OMETERS (Radio Control). See Radio Re Carter Mig. Co., 6300 Euclid Bivd.. East Cleveland, 0. Power Box. See Scott Sales Ce. 
- Central Radio Corp., Beloit, Wis -owerohm. See International Resistance Co. 

POWER TRAWEMIBSION” ‘CHAIN’ ee Power Centraline. See Pilot Elec. Mfg. Co. Powrad, Inc.. 486 Johnson Ave., Brooklyn, N. Y. 

‘Tranemiesion . Certified Condenser. See Radio Condenser Co Precision Coil Co., 122 Greenwich, New York, N. Y. 
PRESS BOARD. See Cloth and Paper Chelten Eiec. Co., 4859 Stenton Ave., Philadelphia, Pa. Precise Mfg. Corp., 254 Mill, Rochester, N. Y. 
PRESSES. A Chicago-Jefferson Fuse & Elec. Co., 1505 W. 15th, Chicago, Premier Elec Co., Dept. i323, 3800 Ravenswood Ave., 

rmature Coil ie Mfg. Co., 281 N. Sixth, Brooklyn, N. Y¥. (Radio Chicago, Ill. 

Comstock Mfg. Cu., Wilkes-Barre, Pa. 


te Protectoraid. See Alden Mfg. Co. 
PRESSES, ARMATURE NOTCHING. See Notching Me cole Radio Mfg. Corp., 536 meee Ave., Bloomfield, N. J Pyrohm. 




















See Aerovox Wireless Corp. 

chines, Armature Columbia Metal Products Co., 360 E. Grand Ave., Chicago, Radiall Co., 50 Franklin, New York, N. Y. 
PRESSES, Molded Insulation Concertone. See Chicago- - Jefferson Fuse. Radio Appliance Corp., Springfield, Mass. 
Burroughs Co., 246 N. Tenth, Newark, N. J. Connectoralds.| See Alden Mfg. Co. Radio Condenser Co., Thorn & Copewood, Camden, N. J. 
Dunning & Boschert Press Co., 329 W. Water, Syracuse Continental Carbon, Inc., Cleveland, O. Radio Engrg. Laboratories, 100 Wilbur Ave., Long Island 
Elmes Engrg. Works, Chas. F., 222 N. Morgan, Chicago, M Continental. See Gardiner & Hepburn, Inc City, N. Y. (Short Wave Kit.) 
Evans Engrg. Works, Chas. E., 1002 Fulton, Chicage, 10) Counterphase Kit. See. Bremer-Tully Mfg. Co. .Y Rudioloc Switch. See Cutler-Hammer Mfg. 
Southwark Fay. Ma iach’ Go, 400 W. ington Ave., Phil Crefor See Premier Elec Con vo ee Hadiostat, See Allen-Bradley. Go. oe 

ac ‘0. as ve. 2 : “ 
ty ° a Daven Corp., 158 Summit, Newark, N. J. (Kits) Raola. See Mod El Mfg. C 

Png ( F. J., 5926 Tabor Rd., Olney, Phila DeForest Radio Co., Jersey City, N. Rauland-Lyric. See All Americen “Mohawk Corp 

delphia, Pa ee sae sea , - —— “s. 418 Broome, aim, Tet x. E. Receptrad. See Radiv Receptor Co. 

soe ‘s 06 Jiamon eave Coil. See Sickles Co Reesonator. See F. H. Radio Lab 
Watson Stillman ¢ - is West St. New .- 4 N Y oe Elec , Mfg. o.. s088 a, Se. Regal ‘See pee, Spociahy “Mie. _— 
ubilier Condenser Corp., 4377 ronx va.. 2 Keliable Parts Mfg. Co., W 

ee Ee eee ee Dumont Elec. Co., 40 W. 17th, New York, N. Y. ee So ee © 
PRESSES ier © a mg bs 

, » Porcelain Molding Duratran. See Dubilier Condenser Corp. Resistaformer. See Aerovox Wireless Corp. 

Baird, Andrew, 2715 Newark, Detroit, Micn Durham & Co., 1936 Market, Philadelphia, Pa Reststograd. See Pilot Elec. Mfg. Co. 
P Dymac. See Electrical Products Mfg. Co. Rittenhouse Co., A. E., Hon Falls, N 
a ee for Punching & 8 in, Dynohmic. See Lynch, Inc. Agent), Hatheway & Co, ‘16 Hudeon, New’ Ne 
Sheet Metal 4 ad antics ae -e — he ol —— ae, N. Y. Roberts Condenser. See Hammarlund Mfg. Co. 
- lectrad, Inc., aric ew York, 2 Robertson- Davis .» 412 Orl , Chi 3 3 
pm enine th, go ll gy Ave., New York, N. ¥ Electrical Products Mfg. Co., Providence, R. I. (Kit.) chron Elec. ggg Bigg oom ra kan) 
Bliss Co., E. W., 53rd St. & Second Ave., Brooklyn, N. ¥ Electrical Research Laboratories, 2500 Cottage Grove Ave., Sangamo Elec. Companies, Springfield, III. 
Dunning & Boechert Press Co., 329 W. Water, Syracuse Fay «Remon a ee ee — —— —_ Co., 1113 N. Franklin, Chicago, Il. 
Federal Press Co., Elkhart, Ind. mn ten ane jose ino” al an (Output) Transformers. ) 
tikay. § zangbein Kaufman Radio Co. Scovill Mfg. Co., Waterbury, Conn. 
ee Machine Co, Bridgeton, nO N. Y Elkon, Inc., 350 Madison Ave., New York, N. Y. Senior. See All American "Mohawk Corp. 
Loshbough- Jordan Tool & Machine Co., Elkhart, Ind El Menco. See Electro Motive Engineering Co. Sensory. See Heinemann Electric Co. 
Peck. Stow & Wilcor Co., Southington, Cenn P . or say bag —_ go _—— Co. Sevison Magneto Engr. Co., 397 Phillips, =. 0. 
he , quitro See Cardwell Mfg. Corp Sickles Co., F. W., 130 Union, Springtield, Mass. 
RISMS, Chandelier. See Crystals, Chandelier Euphonic. See FeamercTulty tee 
cup es . . y Mfg. Co. Signal Elec. Mfg. Co., Menominee, Mich. 
PROJECTOR LENSES. See Lenses. Excelsior Radio Corp., 216 Wallabout, Brooklyn, N. Y Silv : 
=xcelsio a . . N. Y.~ er-Marshall, Inc., 846 W. Jackson Blvd., Chicago. (Am- 
PULLERS, Armature Shaft E-Z. See Polymet Mfg. Corp. plifier Kits.) 7 
Motor Pulley, Shaft & Pinion Pullers & Extractors Faradon. See Wireless Specialty Apparatus Co Silvertone. See Radio Receptor Co. 
Allen Electric & Equipment Co., Kalamazoo, Mich —_ ome — os a ef ‘. nag gy 7) — om. mh Ss. L. 8. See Wireless Radio Corp. 
Big Buster. See Premier Elec. Co. erranti, inc 2nd, New Yo - . S. L. T. See General Instrument Corp. 
rane Puller Co., Waltham, Mass Filatrol. See De Jur-Amsco_ Corp, Somersolo. See DeForest Radio Co. 
Columbia Machine Works & Maileable Iron Co.. Atiant Filtrola. See All-American Mohawk Corp Splitmeter. See Premier Electric Co. 
Ave. & Chestnut St.. Brooklyn, N. Y. Ae yg = _ i me 136 rye — em. . ¥. N.Y. Sprague Specialties Co., Dept. M., Quincy, Mass. 
Duff Mf Com ittst a BP orc adio & Mica Corp., eecker ew Yor Standard Transformer Co., Warren, O. 
Electric ggg Bs = 17th & Cambris 8t Frost, Inc., Herbert H., 1142 W. - a et Elkhart, Ind. Sta-Put. oy te ly eB “Co . 

Philadelphia, Pa F. & H. Radio Laboratories, Fargo, N. D. Sterling Mfe. Co.. 2831 Prospect Ave., Cleveland, O. 
LAttle Giant. See Premier Elec. Co. Gardiner & Hepburn, Inc., 611 Widener Bldg., Philadel- Stromberg-Carlson Tel. Mfg. Co., 1060 University Ave., 
-eerless See Electric Service Supplies Ce. phia a Rochester, N. 

Premier Electric Co., Dept. 1223, 3800 Ravenswood Av+ General Instrument Corp., 225 Varick, New York, N. Y. Submariner. See J-M-P Mfg. Co. 

Chicago, Ml General Radio Co., 30 State. Cambridge, Mass. Super Multiformer. See Precise Mfg. Cor 
Weidenhoff, Joseph, 4352 Roosevelt Rd., Chicago. Tl General Transformer Corp., 900 W. Jackson Bivd., oe Supertran Transformer. See Ford Radio & Mica Co 
PULLEYS, Composition eg he og 214) Fulton, — York, N. Symphony. See Modern Elec. Mfg. y 

TS 4. “ sen-Win. See Genera nding Co Synerodenser. See Precise Mfg. Corp. 
Samm Tease <. Speedy, BY Glastor. See Daven Corp. 5 Tandem. See Bremer-Tully Mfg. Co. 
Suicalite i el cr ye “te Globar Corp., Niagara Falls, N. Y. Telemonic Coil. See Condenser Corp. of America. 
. , 2 ™N. J Glo-Dial. See Wireless Radio Coty. 7 Telos Coil. See Condenser Corp. of America. 
PUMPS, Ol! Burner Gray & Danielson Mfg. Co., 260 Ist, San Francisco, Cal. ‘Thompson-Levering Co., 351_N. 57th, Philadelphia, Pa. 
Janette Mfg. Co., 556 W. Monroe, Chicago, I Halldorsen Co., 4745 N Western Ave., Chicago, Ill. Thordarson Elec. Mfg. Co., Huron & Kingsbury Sts., Chicago 
Milwaukee Tank Wks., Milwaukee, Wis Hammarlund Mfg. Co., 424 W. 33rd. New York. N. Y. Tobe Deutschman Co., Canton, Mass. 
Monroe Machine Tool Co., 737 W. Jackson Blvd., Chicago Hardwick, Hindle, Inc., 122 Greenwich, New York, N. Y- ‘Tone Control. See Sprague Specialties Co. 
Reflex. See Simplex Oi] Heating Co. Harmonik. See Karas Elec Co. i Toroid. See All American Mohawk Corp. 
Sinoier ou Hosting Co. 1159 Sew. Provides, B. 1 aes & om ~~ ey — Hart & Hegeman Elec. Co Torestyie. Bee Bromer-Tully Mfg. a 

eesdale Mfg ‘o., 427 Market, Gran apids, cl artford, onn. s ranscript-Clapp Kit. See Samson Electric Co. 

Zisch Engineering Co.. 39 Ave. L, Newark, N. J Heath & Co., Geo. W., 260 First Ave., Newark, N. J Truphonie Amplification. See Alden Mfg. Co. 
PUMPS, Vacuum Hedgehog Transformer. Se Premier — Co Tunadapta. See Lynch, Arthur H. 

’ Heinemann Elec. Co., Philadelphia, Pa Twin-aud. See Peerless Radio Co 

To Exhaust Incandescent Lamps Hi-Q sal See Hammarlund Twin-Fight T f r s ’ 

Arrow “Machine Co., S21 Hackensack Plank B4., Unioe jum Dinser. See clarostat Mts. Co Tote cicte Tremamraers. 500, Botige Mewete Co 

N . Hy-Wat. See Electro Motive Engineering Corp Tyrman Elec. Corp. 143 W. Austin Ave., Chicago, Ill. 
Beach-Russ Co., 50 cs urech, New York, N. Y. - Igrad Condenser & Mfg. Co., 26 Avenue D, Rochester, N. Y. Tltra Vario. See Bruno Radio Corp. 5 - 
Bishop & Babcock Sales Co., 4901 Hamilton Ave., N. E.. [nfra-Dyne. See Gray & Danielson Co. Univernier Condenser. See Auburn Button Works. 

Cleveland, 0. International Resistance Co., 2006 Chestnut, Philadelphia, Pa. Universal Electro Chemical Corp., 30 W. 15th, New York 
ik it twine SIL. tate "Ca, 2000 Pend Ga tae ave, Miwon, We. Gone kee oe 
sim Am 2 : - J-M-P. Mfg. Co., 3326 Fond du Lac Ave., waukee, S. Variall Condenser. See Muter Co. 

Eisler Engineering Co., 770 S. 13th, Newark, N. J Karas Elec. Co... 4040 N. Rockwell. Chicago, Ill Volta. See Universal Electro Chemical Co 
General Electric Co., Schenectady, N. Y. = . , = i sete 
Hubbard’a Sons. Merman. 1 Carlton Ave., Brooklyn, N. Y¥ eset T cel Bhapindir Soy oan tae “on N Y WwW. ¥ Waterbury Button Co. Waterbury, Conn 
Ms > —_ = enyon Transformer Co., 122 Cypress Ave., New York, 2 Wireless Radio Corp., Varick Ave. & Herrisen Pl., Brooklyn 
Leiman Bros., 23 Walker, New York, N. Y. Citar See Pilot Flec. Mfg. Co 
cnn dain ony Pog Kroblack. _ See Mountford. C._ E. Wireless Specialty Apparatus Co. (J. P.), Boston, Mass 
Tesses, <uprox See Kode adio Corp 
N IN 1 Langbein-Kaufman Radio Co.. 62 Franklin, New Haven, Conn. RADIO HARDWARE. See Radio Mountings. 
PUNCHING and BENDING, Sheet Steel Rene inne hacacee Tibi Ge 
oi ¢ Ibert 989 4 vit 0 rp : 
og Muck & Fool Wks ey N. y* a aati mi tok ea Fp ee ee, Ae ee per cing hag and Rods, Switches, Detectors, 
RACKS. Wire Reel Sea’ fen Thien es wits. Co Detector and Grid Leak Mountings, Panel Brackets, Special 

(With Tension Device Attached). See General Winding Co Radio Hardware & Trimmings, Metal Dials, Metal Panels, 
Armature Coil Equipment Co., 2415 Forestdale Ave L. M. C. See Lautz Mfg. Co ete. . - 

- ae Ste ue & eteck = Loftin-White See Hammarlund Mfg. Co a a nk eee. Brooklyn, N. Y. 

rowning ee utua vundry achine 0 Loles See Wireless Radio Corp ° 
Chapman Elec’) Wk P. E., 1826 Chouteau Ave., St perry Arthur H.. 1775 Broadway, New York, N. Y American Radio Hardware Co., 135 Grand, New York 
Touts, 2a, (Tensiontoes et Me Marco. See Martin-Coneland Co Bonza. See Haydon & Haydon. 

Cart | Cc Ni Falls, N. Y Detect 
Columbia Machine Tool Works & Malleable Iron Co., Atlantic Mfartin-Copeland Co., 101 Sabin, Providence, R. I ‘phn ae oR apg! ar Mig (Detector.) 

Ave. and Chestnut St. Brookly yn, N. x Maxitra See Electrical Research Laboratories eee noes Geen he eccen eee ae, NY 
ymstock 7 0 i} 3arre avrolian n 56 , - y, N . = 8 ey ‘oom N. ° 
Electric Servico jeeetinn to - 17th & Cambria Sts "5 Filters’ a i Durham & Co., 1936 Market, Philadelphia, Pa. 

Philadelphia. Pa Meggit. See Cole Mfg. Corp Electrad, Inc., 173 Varick, New York, } 

General Elec. Co., Schenectady. N. Y. (Tension Indicator.) feleo-Supreme. See De Jur-Amsco Corp. Etehed Products Corp., 90 Tenth, Long Island City, N. ¥ 
Mutual Foundry & Machine Co., Atlanta, Georgia. Meleoupler. See Robertson-Davis Co. _ (Metal Panels.) - 
Segur. See Electric Service Supplies Co Meloformer. See Robertson-Davis Co Eureka. Fac Morse an a West G 1 
RADIO CIRCUIT COMPONENTS Metaleak. See Dubilier Condenser Corp — aie © es gs Bn Ave., Chi- 
: : ‘ src eesah ' um 4 I y ; 
This heading includes Inductances (Coils), Capacitors per mg ae Gee ae pongye =. Globe Technolien Corp.. Reading, Mass. 
c sers k Tr. icadon Conden Se 1 ndenser Corp 

(Con lensers : Fixed Resistances, Grid Leaks, ‘ans - Micamold Radio Corp., 1087 Flushing Ave., Brookiyn, N Y Glodial See Wireless Radio Corp. 

Sranies., Choke Coils, and Filters, also Amplifier Units * ee * ¥ 6 ost & Maccten tn. to. eet. Com 

and Bits. : ee eee 5 Haydon & Haydon, 147 Chambers, New York, N.Y. 

N - Ss Cond , 
zeme Appar. Comp., 39 Osbome, Cambridge, Mass. ee eae Geek es Morse Co., Frank’ W., 291 Congress, Boston, Mass. 
§ bs s » Mass. ° ™ ‘ “ 
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. Frame of mechanism is held securely 
in top and bottom discs. 


2. Lines point to upper and lower discs 
made of Fibroc Material. 


LIGHTS 
or NO LIGHTS 


HE actual size punched FIBROC 
insulator is a very small part of the 
assembly of Levolier switches, made by 
the McGill Manufacturing Company, 


yet it is a very vital part of the 
assembly. 


Failure to do its job well means the 
difference between LIGHTS or NO 
LIGHTS. 


The manufacturer of this switch se- 
lected FIBROC ONLY after careful 
tests—FIBROC won its place solely on 


merit—and is holding that place on the 
same basis. 


FIBROC Punched parts for all kinds of 
insulation work are accurate, clean- 
edged, and assemble quickly and easily. 
There are no culls, no seconds. An ex- 
ceedingly rigid inspection department 
guarantees that only perfect parts are 
delivered. 


It will pay you to consider FIBROC 
punched parts, for insulation in your 
products. 


X 
NY \\ 


\\ 





FIBROC INSULATION CO. 


245 Lincoln Avenue 


VALPARAISO, INDIANA 


Ma 


nufacturing 



































Here’s a test 
for 
felt feet! 


THE world-renowned laboratories of 
Thomas A. Edison, Inc., at Orange, N. J., 
were testing felt feet for the new Ediphone. 
The requirements were permanence and in- 
destructibility. BRAWLEY FELT FEET 
were selected after the most rigid tests, 
among which was the one illustrated here. 
A BRAWLEY Felt Foot gripped in a vise 
could not be torn out nor loosened by any 
amount of yanking with a pair of 10-inch 
pliers. It was practically indestructible. 


Suc a demonstration points to the vast dif- 
ference between BRAWLEY Felt Feet and the 
ordinary makes. Try that test on a few of them 
and see what quality in material and workman- 
ship can do for these small but important prod- 
ucts. Electrical manufacturers of equipment 
like radio cabinets and battery eliminators owe 
it to their buyers to equip them with the best 
and most permanent felt feet on the market. 
Brawley Felt Feet are shock-proof, do not 
crack, break off nor deteriorate, and protect 
smooth surfaces from scratching. The 
difference in price is negligible, but the 
gain in efficiency and satisfaction is incal- 
culable. 


Look for the name 
eB on every piece 
, T.R. BRAWLEY 


279 20th Street, Brooklyn, N. Y. 


Sole Manufacturers of 


BRAWLEY 
FELT FEET 
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Leslie F., 76th and Greenwood Ave., Chicago. 
we, Alé. See Alden Mfg. Co. 


Co., 296 Broadway, New York, N. Y. 
Wireless Radio Corp., Varick Ave. & Harrison Pl., Brooklyn 
Yarley Mfg. Co., 9 8. Clinton, Chicago, IL 
RADIO PANEL ENGRAVING. See Engraving. Radio Pane! 
RADIO RECEIVER PARTS 
Rheostats, Sockets, ri. Jacks 


Acme Elec. & Mfg. Co., 2 Rockwell, Clavalar4, Ohio. 
Alden Mfg. Co., ipsingtiela, Mass. 
Allen-Bradley Co., 494 Reed, Milwaukee, Wis. 


American Specialty Mfg. Co., 165 Holland Ave., Bridgeport. 
see Be Equipment Cc., 317 Halsey, — N. J. 


See Brook Metal Stamping 
Beaver Mts. Ca Can 635 Ne Thind, Newark, R. 3. (Multiple 


jugs. ) 
Benjani Elec. Mfg. o. .» 120 8. Sangamon, Chicago, IL 
rach Mfg. :; 120 Sussex Ave., Newark, N. J. 
an BL, Metal “RA Corp., 718 Atlantic Ave., Brooklyn. 
Cabelug. See Jones, Howar 
Carter r “hadio Co., 300 8. Racine Ave., Chicago, Ill. (Also 


Socket Adapters. ) 
Central *nadio Laboratories, 14 Keefe Ave., Milwaukee. 
Clarosat “Mfg.” Ca. 386 N. ‘inh, Brookiva. N. Y. 

ry . ° 
Cle-Ra-Tone. Pe Benjamin Elec. 
D. A. Radio Co., 30 Hollister, Bumaioe ws 
De Jur-Amsco Corp., 418 B — roome, New Yori, % Y. 

a 


. See et Corp. 
Eby Mfg. Co., * E., 4710 Stenton Ave. , Philadelphia, Ps 
Electrad, Ine., 173 Warick, New York, N. % 
estricel, te Mfg. Co., Provi dence, R. L 
Fantail P See Brooklyn Metal Stamping Corp. 
Frost, Herbert H., 1142 W. we Eikhart, Ind. 
Gem-Jac. See Frost, Herbert H. 
General Instrument Corp., 225 Varick, New York, N. Y. 
General Radio Co., 30 State, Cambridge, Mass. 
Gray & Danielson Mfg. Co., 260 First, San Francisco, Cel. 
Hart & Hegeman, Div. of Arrow-Hart & Hegeman Elec. Co., 
Hartford, Conn. 
Heinemann Elec. Co., Bessette, Pa. 
Imp. See Carter Radio 
Jones, Howard B., 2226 Wabansia, Chicago, (Multiple Plug.) 
Klosner Radio Corp., 1022 E. 178th, New York, N. Y. 
Martin-Copeland Co., 101 Sabin, Providence, R. IL. 
odu-Plug. See Central Radio 


Muter Co., Leslie F., 76th & Greenwood Ave., Chicago. 

Nutmeg. See Hart & Hegeman, Div. of Arrow-Hart & 
Hegeman Elec. Co. 

Pacent Elec. Co., 91 Seventh Ave., New York, N. Y. 

Pan-Tab Jack. See Frost, Herbert H. 

Philmore Mfg. Co., 106 Seventh Ave., New York, N. ¥ 

Pilot Elec. Mfg. Co., 323 Berry, Brooklyn, N. ¥ 

Polymet Mfg. Corp., 599 Broadway, New -_*-9 mm 

Premier Elec. Co., Dept. 1323, 3800 Ravenswood Ave.. 
Chieago, Ill. 

Recto Mfg. Co., 23 W. Third, Cincinnati, Ohio. 

Robertson-Davis. Co., 861 W. Superior, Chicago, Ill. 

Royalty. See Electrad, Inc. 

Samson Elec. Co., Canton, Mass. 

Socostat. See D. A. Radio Co. 

Stanley & Patterson, 150 Varick, New York, N. Y. 

Sterling Mfg. Co., 2831 Prospect Ave., Cleveland, Ohio 

Tubestat. See Muter i 

Wireless Radio Corp., Varick Ave. & Harrison Pl., Brooklyn 

Yaxley Mfg. Co., 9 8. Clinton, Chicago, Il. 

RADIO RECTIFIER TUBES 

Armstrong Elec. & Mfg. Co., 351 Halsey, Newark, N. J 

Cable Supply Co., 80 Union Square, New York, N. Y. 

Ceco Mfg. Co., 702 Eddy, Providence, R. I. 

Conneway Elec. Laboratories, 406 Jefferson, Hoboken, N. J 

Cunningham, Ine., E. T., 870 Seventh ions “New York, N. Y. 

~— Radio Co., Franklin St. & Central Ave., Jersey 

Diamond Vacuum Products Co.. 4053 Diversey Ave., Chicago 
— bse Electrical Co. of Ohio, Inc., 250 Park Ave., New 


La Balle. Radio Corp., Div. of Matchless Elec. Co., 145 
W. Austin Ave.. Chicago, J 
Manhattan Elecl. Supply Co., 190 Sixth Ave., New York, 


Northern Mfg. Co., 367 Ogden, Newark, N. J. 
Paramount Mfg. Co., 79 Orange, Newark, N. 

Perryman ante Co., 33 W. 60th. New York, N. Y 
Radio ae merica, 288 Broadway, New York. 
Raytheon M'! “> Kendall Square Bidg., Cambridge, Mass 
Revall ote ee ‘71 Euclid Bldg., Cleveland. oO. 
Sonatron Tube W. Lake, Chica: 

Specialty Appliance Co., 6611 Euclid Avene \ Gent. Ohio 
oes, Products Co., Emporium, Pa. 

Televoc Corp., 588 Twelfth, West New York, N. J 
United “Radio & Elec. Corp., 500 Chancellor” Ave.. Irvington 


RADIO TRANSFORMERS. See Radice Cireuit Components 

ay TUBE BASE BRANDERS. See Engraving Radio 
anel. 

RADIO TUBE BASES. See Radio Molded Parts. 

RADIO TUBE BULBS (Unfinished). See Bulbs, Glass. 

RADIO WIRING HARNESS 
Bpecial wiring cable and harness assemblies for radio 
battery connections, radio tube adapter harness for eon- 
verting battery operated receivers to A.C. operation; 
Socket Adapters for Power Tubes; Loud Speaker Exten- 
sion Cords—This heading also includes auto ignition 
assemblies. 

Afco. See American Fabric Co. 

Ajax Elec. Specialty Co., 1926 Chestnut, St. Louis, Mo. 

Alden Mfg. Co., Brockton, Mass. (Adapters.) 

Alpbus. See Alpha Radio yy 

Alpha Radio Fay ~! Co., 520 ay, New York, N. Y. 

Alpstrand. See Alpha Radio Supply Co. 

American Braiding Co., Holyoke, Mass 

Belden Mfg. Co., 2310B 8. Western Ave., Chicago, Ml. 

Birnbach Radio Co., 354 W. Sist St., New York, N. Y 

Blue Ribbon. See Crescent Braid Co. 

Brach Mfg. Co., L. S., Newark, N. J. 

Carter Radio Co., 300 S. Racine Ave. Chicago, Ill 
(Adapters. ) 

Connectoralds. See Alden Mfg. Co. 

Cornish Wire Co., 30 Church, New York, N. Y. 

Corwico. See Cornish ) oad Co. 

Crescent Braid Co., Provide: 2 

Crescent Insulated Wire & Cable Co... , Trenton, N. J. 

De Lure, 50 W. Houston, New York, = 

Diamond Braiding Mills, Chicago Betnts, Til 


’ Wire Co 
Enterprise Mfg. Co., Third & Dauphin Sts, Philadelphia, 
Pa. lapters). 
Frost, Inc., Herbert H., 1142 W. Beardsley, Elkhart, Ind 


Lusterized. See American Braiding Co. 
Manhattan ny 5 Wire Co., 17 W. 60th St., New York. 
Morse Co., Frank W. 


Boston, Mass. 
Power, Ine. » Harold fe Medford Hillside, Mass. (Adapters) 
a 





Electrical Manufacturing 


Radio ae Ce., 106 Seventh Ave, New York, N. Y. 


- Co., 53 Orawaupun St., White Plains, N. Y. 
pear POWDER. AND PAINT 
Radium Dial Co., 3332 Forbes, Pi 


tteburgh, 
See United States Radium Corp. 
“States Radium Pearl, 
RANGE SWITCHES, Rotary Snap. 
Heavy Duty. 


RAWHIDE GEARS. See Gears & Pinions, 
EADING LAMP BASES. See 


REAMER Pipe. See 
RECEPTACLES, Lamp. 
RECEPTACLES, Plug, Heavy Duty, 


New Yerk, N. Y. 


| 


jtocks, and 
See Sockets and Receptacles. 


Car Trailer Connection............ 


Sere eeeeeeeeeeseeseseee 


. C. See 
-— a _ 


wokaguw™ 


Ans A ‘A, Boston, ‘oo ass. ° 
when Elec. Co., weg Wellington A’ 


ds Co. 
yen Electric Co., 13 Water, gol, York 
Arrow Electric Div. Arrow- Hi & 


rk, N. 
Benjamin Elee. Mfg. 
—* Elec. Co., Bridgeport, “Conn. (Alse 


See Steel ‘City Elec. Co. 
Cannon Elec. Development Co., 420 West 


Conn. ° 
Gertae ina oer 183° ae ae — 


Twa eee 
Electric Service “Supplies “Co., 
Elwell Parker Elec. Co., 


See Stanley & Patterson. 
Fountain’s. See Jenkins Mfg. 


fg. Co., Latrobe, 
— Steel City Elec. 
Section W- 232, Mer- 


& Co., 
Maine Mfg. Co., Nashua, N. 
ebesseeOeeHeeNeeReened 96 McCray Refrigerator Sales 
H. & H. See Hart & Hegeman, Div. of 
Arrow-Hart & Hegeman Elec. Co. 
Hart & ee. Div. of Arrow-Hart & 


Rete eee eee eee aeeeseeeseee 


“ Eliegi Ean, Universal. : 


Klieg! Bros. ‘Universal Elec. Stage Light- : 
ing Co. — W. 50th, un , oe 


Loeffelholz & Cuv., Mibwerkes, 
eres dnsvaes 
NePage McKenny 


’, Tenth & Cherry Sts., 
& Controtier Co. "5905 Maurice 


w 
Works, ow. R., 911 Atlantic Ave., | 


Co. 
1334 N. Kostner Ave., 


wy -~_ _ conventence outlet.). 


Bnasell & Stoll one “New ere 9 FB Ww M M “ E 


Thomas & Betts Co., ‘15 Park Place, New 
7 “rittings ear ee 
“1417 ‘Sansom.’ Philadelphia Wieiieceact 
Westinghouse Elec. ., East 

. See Eleetrie Products Co. 
pep bt Time. 


REFLECTOR LENSES. ' 
REFLECTORS, Porcelain Enameled, Steel 
ABolite — Co., 


” 96 Prince, New York, 

John, Carnegie, Pa. 

See Wheeler Reflector Co. 

iy! s. Rtate, Chicago, 


Co. 
See Indicators, Operation 


120 S. Sangamon, 
, 4 


Tvanhoe Division of Miller Co.. 
Marbelite Art Products Co., 14 
18 Warren, New York, N. 
210 N. Ogden Re 


ers. 
Overbaueh & Ayers, 411 8. Clinton, em. mM. 
0. 
See Tindall & White 


rerteeien. Elec’l & Mfg. Co., 
See Quadrangle Mfg. 


evelan 
0_N. Tobe, anes. Ti. 


1328 N. 3lst, Philadelphia 


Co. 
0 S. Peoria, Chicago IL 
16 Hudson, New York, 


Richardson Reflector Co., 
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Sturdox. See Benjamin Elec. Mfg. Co. 

Tindall & White, 33 Wy, 60th, : York, N. Y. 

Vaporlux. See Wheeler Reflector 

Westinghouse Elec. & 3 Co., South Bend, Ind. 
275 Congress, Boston, Mass. 

REFRIGERA 


NTS. Chem ration. 
REP CSRATION Gee Chemicals, : ~~ icals, Refrig- 
onepainen CABINETS 
Airtite. See Rhinelander Refrigerator Co. 
Alaska Co., Muskegon, Mich. 
ane pu Co., 25 8. St. Clair, Toledo, O. (Water Cooler 


Athermos. "on 
patente een Burlington, vt. 


a Refri, 
Belding Halt Bieete}Gi Corp. Bélaing, Mich 
Benjamin Electric Mfg. = ‘j20 8. Sangamon, Chicage, Il. 
Bohn Refrigerator Co., Paul, Mi 





nn. 
Scestie 4 & Home Products Corp. 


Cavalier. See Tennessee Furniture Co. 
Challenge Refrigerator Co., Grand Haven, Mich. 
— Refrigerator Co., 206 Lexington Ave., New York, 


Crystal Refrigerator Co., Fremont, Neb. 
Crysteel. See Benja min Elec. Mfg. Co. 


iddy & Sons Co., D., 386 Adams, Boston, Mase. 
Co. & Erie Metal Furniture Co., . Pa. 
— — Corp., General Necessities bine * De- 


Gibson Refrigerator Co. Greenville, Mich. 
Gloekler Co., Bernard, 1627 Penn Ave., Pittsburgh, Pa. 
Gurney Refrigerator Co., Fond du Lac, Wis. 
Harder Refrigerator Corp., i ee | th £ 
Haskelite Mfg. Co., 120 La Salle 





Ons 


» Chicago, Ii. 


(Knockdown. ) 
Heintz Mfg. Co., Front & Olney Aves., Philadelphia, Pa. 
Heinz & N. Y. 


Munschauer, Superior and Randall, Buffalo, 
Herrick Refrigerator ‘Co., 1805 River, Waterloo, 


Iowa 
Hibbard Cabinets, Inc., 6504 Euclid Ave. Cleveland, 0. 
Hill & Co., C, V., 360 Pennington Ave., Trenton, N. J. 
Holderle Bros. * Inc., 839 Exchange, Rochester, ™ ©. 
Home Products Corp., Jackson, Mich. 
Howe Scale Co., Rutland. at 
Jewett Refrigerator Co., Buff Mm Be 
Kingston. See Lorillard Rofriy Ferator Co. 


Corp. 
Ce., Fourth x Greenhill Ave., Wilming- 


Knox. See Erie Art Metal Co. 
Leonard 


Co., Div. of Eleetrie Refrigeration 


, Neb. 
Loeber Co., Henry G., 151 E. 126th, New York, N. Y. 


net. 
Lorillard Refrigerator Co., Cooper Square, New Yor. 
— Refrigerator hy * yhoo Louisville Ave., Louis- 


le, Ky. 
Louisville Tin & Stove e. jako. Ky. 


55 E. 150th, New York, N. Y. 


Sales Corp., 2864 Lake St., Kendall- 
ville, 


Ind. 
Mowatt Refrigerator Co., 25 Oak Grove, San Francisco, Cal. 
Omaha Fixture & Supply Co., 11th and Douglas, Omshs. 


eole. See Ottenheimer Bros. 


Ottenheimer Bros., Baltimore, Md. 
Plymetl. See Haskelite Mfg. 


Co. 
Refrigerator Co., Greenvilie, Mich. 


nney 

Reol. See Ottenheimer Bros. 

Reolite. See Ottenheimer Bros. 

Rex Mfg. Co., Connersville, Ind. 

Rexdale. See Rex Mfg. Co. 

Rhinelander ———_ Co., mg = ag Wis. 
Saco-Lowell Shops, Newton Upper Falls, iipes. 

Sanitary Refrigerator Co., Fond du Lac, 

Schmidt Co., C., John and Livingston, Clasinneti, 0. 
Seeger Refrigera tor Co., St. Paul, Minn. 

Sherer-Gillett Co., 601 |W. eh Chicago, Ill. 
Steeprest. See Heintz Mfg. Co. 

Success Mfg. Co., Gloucester, Mass. 

Tennessee Furniture Co., Chattanooga, Tenn. 

Vogt. See General Necessities Corp. 

Ward Refrigerator Co., 6901 8. Alameda, Los Angeles, Cal 
White Mountain. See Maine Mfg. 

White Seal. See Louisville x. 2 Co. 
REFRIGERATOR CONDENSER UNITS. See Condenser 


Units, Refrigerator. 
REFRIGERATOR FITTINGS 


Commonwealth Brass Corp., 5781 Commonwealth Ave., De- 


troit, Mich. 


REGULATORS, Temperature 


American Radiator Co., 1807 Elmwood Ave., Buffalo, N. Y 
(Mercury Switch Type. ) 

American Teletherm Co., 1017 Summit, Toledo, O. 

American Thermostat Co., 226 Jelliff Ave., Newark, N. 


J 
Automatic Electric Heater Co., 1706 Race, Philadelphia, Pa 


(Furnace. ) 


Automatie Reclosing Circuit Breaker Co.. Columbus, O 
Basel Mfg. Co., 911 Mulberry, Kansas City, Mo 


Soston Machine Wks. Co., 7 Willow, Lynn. Mass 


Brown. See Electric Automatic Appliance Co. 

Brown Instrument Co., Wayne & Windrim, Philadelphia 
Cearo See Cobb Electric Appliance Co 

Cobb Electric Appliance Co., 100 Massachusetts Ave., Boston 
Cook Elec. Co., 2700 Southport Ave., Chicago, Ill. 

Davis & Daggett Co., 238 Dwight, Springfield, Mass 

D 


& T. Manufacturing Co., 3001 La Salle. St. Louis, Mo 


Flectrie Automatic Appliance Co., Denver, Col. 


Engelhart, Chas.. 90 Chestnut, Newark, 

Fabrice Thermostatic Control Co 4750 Sheridan Rd., 
Chicago, Ill 

Fireside. See Quincy Stove Mfg. Co 


Gifford Heat Control Systems, 1 Broadway. New_York 
Gold Car Htg. & Ltg. Co., = 36th, Brooklyn, N. Y 
Hart Mfg. Co.. Hartford. Con 

Hermansen Elecl. Co., 505 W. "aist, New York, N. Y¥ 
Hynes & Cox Elec Corp., 406 N. Pearl, Albany, N. Y 
Jewell Mfg. Co., Auburn, N. Y¥ 

Johnson Service Co., 149 Michigan, Milwaukee, Wis 


Lockswitch. See Time-O-Stat Controls Co 
Majestic Electric Appliance Co.. San Francisco, (al 
Marvel. See American Thermostat Co 


Mercoid Corp., 564 W. Adams, Chicago, III. (Mercury 
Switch.) 
Minneapolis-Honeywell Regulator Co., 2753 Fourth Ave., 


Minneapolis, Minn 
Penn Heat Control Corp.. 1207 Race. Philadelphia. Pa 
Powers Regulator Co.. 2720 Greenview Ave.. Chicago. Tl 
Protectostat See Minneapolis- Honeywell Reflector Regu- 
lator €o. 
Quincey Stove Mfg. Co., Quincy, III. 
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Wilmington Fibre 


We’ll make one 
or a million for 


you - QUICKLY! 








Forgetting the fancy verbiage for a moment, let us state a plain fact : we are 
the largest makers of fibre specialties in the world, and our equipment and 
production methods are geared to turn out any quantity and shape in fibre in 





} the least possible time. Our punching department has a three-million a day 
capacity. 
There is something to think about—it means lower pro- FYBEROID 


duction costs and better service for you to pass on to h 
| =the perfect 
your customers. Here is another important angle: in | Pome sts | 


spite of high speed production, we are second to none in | Egesitent for useing | 
the care we take to use only properly made and seasoned pee Sige cg e nest | 
fibre, in sheets, rods and tubes. pe New aad BSROID 


has great dielectric and me- 
WILMINGTON FIBRE SPECIALTY CO. | ge sities yn 
Wilmington, Delaware | 


The world’s largest makers of fibre specialties 





























INSULATORS 


La VA meets exacting 
requirements. Made accurately 
to special design, each Lava in- 
sulator is a dependable and im- 
portant part of the finished 
product of the manufacturer of 


electrical appliances. “QUALITY” 

AMERICAN LAVA ES 
CORPOR vt Special Porcelain #3 

1425 William Street Refractory Tubes for Every Use 


Cen Pome COLONIAL INSULATOR CO. 


Manufacturers of Heat Resistant Insulators Akron, Ohio Established 1892 
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REGULATORS, Temperature Continued 

tanco. See Automatic Reclosing Circuit Breaker Co 

Savutime Devices, Iinc., 538 Manhattan, Rochester, N \ 

Sheer Co., H. M Quincy, Ill 

Simplex Heat Regulator 2938 Pillsbur Ave., Minneapolis 

Snapon See ‘lagliat uc Mite ar 

Souder-Hornsby Cc ami 

Sure Fire See Be ston Mach ine 

Tagliabue Mtg. ¢ Cc : lyn, N. Y 

Time-O-Stat Control cr Co ineering Div., 2st 
Mi ukee Ave Milwaukee 

Trer Co Harold E 439 N. 12t Philadelphia, Va 

Webster Elec. ¢ Racine Wis 

Wilcelator C 17 Nevada St Newark, N. J 

Wilson-Mauelin ‘ 38 Concord Ave., New York, N. Y 

RELAYS 


(See also Circuit Breakers and Thermostats.) : 
Burke Controller Co , 369 Lexington Ave., New York, N. ! 


Dun See Struthers Dunn, Inc. 

General Eiectric Co., Schenectady, N. Y. 

Rolier-Smith Co., 239 Broadway, New York, N. Y. 
Signal Engineering & Mtg. Co., 146 W. 14th, New York 
Struthers Dunn, Inc., 1133 Race, Philadelphia, Pa. 
Wilcolator Co., 17 Nevada, Newark, N. J 


REMOTE CONTROL SWITCHES. See Switches. Remuie 


Control. 
REMOVERS, Coil 


Ewing Mfg. Company, Middleport, Ohio 
RESISTANCE 

soxes. See Instruments, Laboratory Standard 

Coil Cores See Cores, Resistance. 

Test Sets. See Instruments. 

Units, Kadio. See Kadio Circuit Components. 

Units. see Units, Rods & Grids 

Wire. See Wire Bare. 
RESISTORS 
Lautz Mfg. Co., 245 N. J. R.R. Ave., Newark, N. J 
Otumite Mfg. Co., 642 N. Albany Ave., Chicago, iil 
Ward-Leonard Electric Co., Mount Vernon, N.Y. 
RESISTORS. See Units, Rods & Grids. 


REVOLUTION COUNTERS. 

RHEOSTATS, 
Motor-Controlling. See Controllers, 
Radio. See Kadio Receiver Parts. 
Sewing Machine. See Controllers. 


RHEOSTATS 


3attery Charging 
Stage Dimming 
Meter Testing 
Plating Tank 
Motion Pictures 
Mow Starting, 


See Tachometers. 


also Bheestats 






(Projector Lamp) See 
Field and Speed Se Der 





e mt 
Co., 494 Reed, Milwaul tf wate L 
Biddle, James G., 1211 Arch, Philadelphia .... .. - 
Brach Mfg. Corp., L. S., Newark, N. J. 
(Radio Battery Control.) otesce ce O 
Bradleystat. See Allen-Bradley Co. 
Controlite. See Ward Leonard Elec. Co 
Crown Rheostat & Supply Co., 1910 Park 
ve. Wek COR, TUhik i ccnssesctss oc oe oe. & 
Cutler- Hammer In 
Ave., Milwaukee, Wis. 
Economic Rhevstat Switch 
5th, Philadelphia, 
Electric Controller & Mfg. Co., 
79th, Cleveland, 
Electric Products 
Rd., Cleveland, 
General Electric Co., 
— og 


Allen-Bradley 


Co., 


00 E 





Se ae meinen 2 
Mata- 


Schenectady, 

—— le-Munning Co., 

mais, é: J., 1108 Howard, 
cisco, Cal. 

Klieg! ros. Universal Elec. Stage Light- 
ing Co., 321 W. 50th, New York, N. Y. . 

Knoeller Elec. Co., De Pere, 

National Elee. Controller Co., 
venswood Ave., Chicago 

Optimus. See Hanson-Van 
ning Co. 

Rohertson, Leo F., 536 W. 
Vor, BM. FZ. cassescece 

Rubicon Co., 29 W. 
iy Pe ee ee ee A ee ae 

Co., 1059 W. 11th, Chicago .. B 

See Cutler-Hammer Mfg. Co. 

Mfg. Co., Milwaukee, Wis.. F 

Universal. See Ward Leonard Elec. Co. 

Vitrohm. See Ward Leonard Elec. Co. 

Ward agen Elec. Co., Mt. Vernon, 
N 


San Fran- 


Winkle-Mun- 


22nd, cee 


Schasfer Bros. 
Simplicity. 
Union Elec. 


Watton. See 
Westinghouse 

Pittsburgh, 
RINGS Seal. 


RIVETS 
Chase Brass & Copper Co., Waterbury, Conn. 
Chicago Rivet & Specialty Co., 1830 S. 54th, Chicago, 
Hassall, Inc., John, 402 Oakland, ter . 
Hungerford Brass & Copper Co., Div. of The Chase Brass 
Companies, Inc., 88 Lafayette, ag York, N. 
Manufacturers Belt Hook Co., 1315 W. Congress, Chicago, mm 
Merwin Mfg. Co., Bridgeport, Conn. ‘(Solid & Tubular). 
Nelson Rivet Co., Taunton, Mass. 
Stimpson Co., Edwin B., 70 Franklin Ave., Brooklyn, N. ¥ 
Thomson Mfg. Co., Judson L., Waltham, Mass 


Electric Products Co. 
Elec. & Mfg. Co., 
Pa. 


See Pack ing 


Ml. 


Tubular Rivet & Stud Co.. 87 Lincoln, Bosten, Mass. 
Waterbury Brass Goods Co., Waterbury, Conn. 
Wright & Corson Mfg. Co., Bridgeport, Cenn. 


RODS, Resistance. See Units, Rods and Grids 
ROLLER BEARINGS. See Bearings, Ball and Roller. 
ROLLS, Coil Flattening 
Columbia Machine Tool Works & Malleable Iron Co., 
Ave. and Chestnut St., Brooklyn, N. Y. 
RUBBER BELTS. See Belts, Rubber. 
RUBBER, Hard 
Hard Rubber, Ebonite, 
Aetna Rubber Co., 81 79th, ‘Cleveland, Oo. 
American Hard Rubber: Co., 11 Mercer, New York, N Y 
Connecticut Hard Rubber Co., West Haven, Conn. 
Goodrich Rubber Co., B. F.. Akron, O. 
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Atlantie 


Vulcanite 





SCREW MACHINE PRODUCTS 
AND SPRINGS 
for every purpose 


WILLIAM STEINEN & COMPANY 
297 Washington St. Newark, N. J. 

















Electrical 









Screw 
Machine 
Products 

UP TO 2% in. 


XS DIAMETER 


OLSON MFG. CO. 
56 Commerical St. 
WORCESTER, MASS. 





~e— 











Luzerne Rubber Co., 
Mahoganite. See 
New 


Murhead, near Dewev. 
American Hard 


Trenton, N. * 
Rubber Co. 
York Hard Rubber Turning Co., 212 Centre, New York. 


Panelyte Co., Enterprise Ave., Trenton, N. J 
Radiolite. See Superior Hard Rubber Co. 
Stokes Rubber Co., Trenton, N. J 


Superior Hard Rubber Co., Butler, N. J. 

U. S. Rubber Co., 1790 Broadway, New York, N. Y. 
Vulcanized Rubber Co., 251 4th Ave. New rex, N. ¥ 
Vulco Panels See Vulcanized Rubber Co. 


RUBBER, MECHANICAL GOODS 


Gooarich Rubber Co., B. F., Akron, O. 
Republic er Co., Youngstown, oO. 

Barbertor 
RUBBER, SEMI- HARD. See Rubber Mechanical Goods. 
RUBBER, Sponge 
Sun Rubber Barberton, O 
“oyeraft Ri saieae Co., Ashland, O 
RUBBER TAPE. See Tape, Rubber and Friction 
RUBBER TUBING. See Tubing, Rubber. 
RUST PROOFING. See Plating & Finishing 
SAL_AMMONIAC. See Chemicals, Battery 


SALTS, Battery. See Chemicals, Battery 

SATURATING TANKS. See Wire Manufacturing Machines 
SCREW SHELLS, Socket. See Shells, Screw Socket. 
SCREW DRIVING MACHINES 

Vim Electric Tool Co., 149 Broadway, New York, N. Y. 
SCREW MACHINE PRODUCTS 


Aluminum Co. of America, 2444 Oliver Bldg., Pittsburgh, Pa 








Barnes Wallace, Bristol. Conn. 

Blake & Johnson Co. Waterbury, Conn. 

Bridgeport Brass Co., 774 KE Main, Bridgeport, Conn. 

Brighton Screw & Mfg. Co., 1456 Harrison Ave., Cin 
cinnati, O 

Ceioron Co., Bridgeport, Pa 

Chapman Machine Co., Terryville, Conn. 

Chase Brass Copper Co., Waterbury, Conn. 

Clark Metal Products, Inc., 490 Hancock Ave., Bridgeport 
Conn 

Colonial-Premier (Cc 225 W. Ohio, Chicago, Il) 

Eureka Tool & Machine Co., Newark, N. J. 

Faries Mfg. Co., Decatur. LIl 

Hanson, Kinar B., 17 Hermon, Worcester, Mass. 

Hubbell, Inc., Harvey, Bridgeport, Conn 

Indianapolis Screw Products Co., 621 N. ‘Noble, Indianapolis, 

Linden & Co., 891 Broad, Providence, 

Meisel Press Mfg. Co., 944 Dorchester Ave., Boston, Mass 

Olsen Mfg . 56 Commercial, Worcester, Mass 

Pheoll Mf ‘o., 5700 Roosevelt Rd., Chicago, Ml. 

Plume & Pint Mfg. Co., 474 Bank, Waterbury, Conn. 

Progressive Mfg. Co.. Torrington, Conn. 

Scovill Mfg. Co., Waterbury, Conn. 

Steiner & Co., 297 Washington, Newark, N. J. 

Thomaston Mfg. Co., Thomaston, Conn. 

Trumbull Elec. Mfg. Co., Plainville, Conn. 

Waterbury Brass Goods Corp.. Waterbury, Conn. 

Wilmington Fibre Specialty Co., Wilmington, Del. 

SCREWS, Cap (Cut Thread) 

Bristol Co., Waterbury, Conn 

Hartford Machine Screw Co., Hartford, Conn. 

SCREWS, Drive 

Parker-Kalon Corp., 190 Varick, New York, N. Y. 

SCREWS, Machine 

Chicago Nut Mfg. Co., 2513 Cullerton, Chicago, Il. 

Clark Metal Products, Inc., 490 Hancock Ave., Bridge- 
pert, Conn. 

Hubbell, Inc., Harvey, Bridgeport, Conn. 

New England Screw Co., Dept. A, 44 Farnsworth, Boston. 


Pheoll Mfg. Co., 5700 Roosevelt Rd., 
Progressive Mfg. Co., Torrington, Conn 
Scovill Mfg. Co., Waterbury, — 

Strong, Carlisle & Hammond, 1392 W. Thiré, 


SCREWS, Machine (Cut La ea 


heeaecee Til. 


Cleveland, O 


American Screw Co., Providence, R. 
SECOHMMETERS. See Smee. ‘Laboratory Standard 
SEGMENTS. See Discs, 4rmature. 


SEPARATORS, Storage Battery 
Baltimore Battery Separator Co., Baltimore, 
Campbell Elec. Co., Kansas City. Mo. 

Carlile & Doughty, 2530 N. Broad, Philadelphia, Pa. 
Chattanooga Battery Bor Co., Chattanooga, Tenn. 
Certified. See Ermet Products Co. 

Consumers Rubber Co., 1302 Ontario, Cleveland, 


Md. 


Ermet Products Co., Sherman Drive & 16th, Indianapolis, 
Ind. (Wood.) 

Estes & Sons, E. B., 25 Vanderbilt Ave., New York. 
(Wood. ) 

Indianapolis Box & Separator Co., 1450 E. 19th St., 
Indianapolis, Ind. (Wood.) 


Indianapolis Mfg. Co., Indianapolis, Ind. 

Inseco. See Indianapolis Box & Separator Co. 

Link & Hemrick, Inc., 555 52nd, New York, N. Y. 

Red Band. See Indianapolis Mfg. Co. 

Stewart — Co., Wm. E.. 14th & Elm, Flint, 
(Woo 

Wick Lumber Co., R., New York. 

SHADES 
Aluminum 
Asbestos 
Bamboo 


Mich. 


539 W. 52nd, (Wood. ) 


See Shades, Metallic. 
See Shades, Fabric. 
See Shades, Fabric. 
Brass. See Shades. Metallic. 
Cast Metal. See Shades and Domes. 
Copper. See Shades Metallic. 
Cretonne. See Shades, Fabrie. 
Leaded. See Shades and Domes 
Leather. See Shades, Fabric. 
Linen. See Shades, Fabric. 
Mica. See Shaaes. Mica 
Molded. See Molded Insulation. 
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Mosaic. See Shades and Domes. 

Paper. fee Shades, Fabric. 

Parchment. See Shades, Fabric. 

Silk. See Shades, Fabric. 

= Metal. See Shades, Metallic; also Shades and 

Jumes. 

Steel. see Shades, Metallic. 

Tin. See Shades, Metallic. 

Zinc. See Shades, Metallic. 
SHADES, Fabric 

a Cretonne, Leather, Linen, Paper, Silk, Bamboo, 

archmient. 
Acme Lamp Shade Co., 630 W. Madison, Chicago. (Silk.) 
Adelphi Lamp Shade Co., 242 Fifth Ave., New York. (Silk.) 
Admiration Lamp Shade ‘Co., l6v Madison Ave., New York, 

XY. (Silk. ) 

Andrews Co., C. M., 32 E. 30th, New York, N. Y. (Silk.) 
Art Lamp Shade Studivs, 316 Fifth Ave., New York, N. Y. 
Audrey Art Shade Studios, 105 Thatford Ave., Brooklyn. 
Block & Co., L. D., 37 E. 18th St., New York, N. Y. 
Borghese. See Hall, Chas. 
Daiger Co., Charles V., 76 Essex, Boston, Mass. (Silk.) 
Eastern Art Shop, 14 W. lyth, New York. (Parchment.) 
Foss Parchment Shade Studio, 1338 E. 12th, Oakland, Cal. 

(Parchment. ) 
Foslite. see Fess Parchment Shade Studio. 


Frostelene. See Art Lamp Shade Studios. 


Gibson Art Co., 223 . Fourth, Cincinnati, Ohio. (Paper.) 

Hall, Chas., 3 E. 4uth, New York, N. Y. (Paper Parchment.) 

Hanson Co., Paul, 15 E. 26th, New York, N. Y Chintz.) 

Harris Mfg. Co., 122 University Place, New York, N, Y. 
(Parchment. ) 

Herco Art Mfg. Co., Meriden, Conn. 

Hoft Studio, 46 W. 21st, New York, N. Y. (Parchment.) 

Idealite Elec. Lamp Shade Mfg. Co., 7 E. 17th, New York, 
N.Y. (Parchment. ) 

Kapa Shell. See Wardwell, E. H. 

Kerwin. See Hall, Chas. 

Kno-Glair. See Hamilton, M. E. 

Lamb Bros. & Greene Corp., Napannee, Ind. (Silk.) 

Luxrite. See John H. St. John. 

Maxwell-Ray Co., Milwaukee, Wis. (Siik.) 

ere Lamp & Shade Co., 210 N. Second, Philadelphia, 
a. (Silk.) 

Morimura Bros., 58 W. 23rd, New York. (Bamboo, Silk, 
Cretonne. 

Parchment Novelty Co., 87 E. 10th, New York, N. Y. 
(Parchment. 

latent Lamp Shade Co., 1361 Frankford Ave., Philadelphia. 

Peerless Lamp Shade Mfg. Co., 114 E. 25th, N. Y. (Silk. 

R. D_ Electric Co., Fort Wayne, Ind. (Linen and Silk.} 

Reuter, Wm., 32 W. 34th, New York, N. Y.  (Silk.) 

Rindsberger Mig. Corp., 22 E. 24th, Chicago, Ill. 

Rosita Studio, 10 W. 28th, New York, N. Y. (Parchment 
and Leatherette. ) 


Sanderson's 

Springel 

St. John, 
(Silk. ) 


Art Co., Milw aukee, Wis. (Parchment.) 
& Son, A., 26 S. 8rd, Philadelphia, Pa. 
John H.,’ 1298 ‘Atlantic Ave., Brooklyn, 


Straus-Hohenstein Co., 133 W. 21st, New York. 

Superior Lamp Shade Manufacturers, 72 Madison 
York, N. - (Silk.) 

Tapestrelle Corp., 44 E. 29th, New York, N. Y. 

— Studios, Wm. H., 172 Pennsylvania Ave., 

J. (Parchment Paper ) 

tris Mfg. Co., 610 N. American, Philadelphia, Pa. 

Troy Art Sti idio, 624 2d Ave., Troy, N. Y. 

Utility Shade Co., Tenafly, 

Vogue Lamp & Shade co 
(Parchment. ) 

Volkman Co., 3223 W. Lake, Chicago, Ill. 

Wardwell, E. H., 11 E. 36th. New York, N. Y. 


SHADES AND DOMES 


N.Y. 


(Silk.) 


Ave., New 


Newark, 


(Silk. ) 


N. 
130 W. 17th, New York, N. Y. 





Leaded, Mosaic or Figured, Stamped or Cast Metal 
Art Shade Co., 223 N. Desplaines, Chicago, Il. 
3adanes Mfg. Co., 2 Greene, New York, N. Y. 
Bayley & Sons, 105 Vanderveer, Brooklyn, N. Y. 


Mutual Sunset Lamp Co. 21 E. Houston, New York, N. Y. 
Royal Art Glass Co., 2572 Park Ave., New York, N. Y. 
Western Art Glass Shade Works, 101 Turk, San Francisco. 


SHADES, FACTORY WINDOW. See Window Shades, 
Factory. 

SHADES, Metallic 
Tin, Aluminum, Brass, Copper, Zinc, Steel. 

A. A. Elec. Mfg. Co., Bridgeport, Conn. (Sole solting agent, 
Harry Pickhardt, 129 W. 15th, New York, ae 

Durex. See Wheeler Reflector Co. 

Faries Mfg. Co., Decatur, Ill. (Brass, Aluminum, Tin, 
Copper. ) 

Frink Co., Inc., 369 Lexington Ave., New York, N. Y. 
(Aluminum, Brass, Zinc, Iron, Steel.) 

Hubbell, Inc., Harvey, Bridgeport, Conn. (Aluminum, Brass, 
Steel, Tin.) 

Miller Co., Merion. Conn. 

Monk, E., 18 Warren, New York, N. Y. (Tin, Aluminum, 
Brass, Copper, Zine & Steel) 

Oamco. See Overbaugh & aaa “Mfg. Co. 

Overbaugh & Ayres Mfg. Co., 411 S. Clinton, Chicago, III. 

Richardson Reflector Co., 16 Hudson, New York, N. 

Western Reflector Co., 1221 W. Madison. Chicago. (Tin.) 

Wheeler Reflector Co., 88, Boston, Mauss. 


SHADES, Mica 

Hirsch Mica Co., 1087 Flushing Ave., Brooklyn, N. Y. 
Huse-Liberty Mica Co., 73 Long Wharf, Boston, Mass. 
Kant-Krack. See Huse Liberty Mica Co. 

Mica 1] sulator Co., 200 Varick, New York, N. Y. 
Storrs }fica Co., 11 Park Place, New York, N. Y 
Tar He+l Mica Co., Plumtree, N. C 

Tarmilite. See Tar Heel Mica Co. 

SHAF*’ COUPLINGS. See Couplings, Shaf 
SHAFTS, Flexible. See Tubing, Flexible" ‘Metallic. 


SHAPING MACHINES, Coll 
Munsd*rf Company, W. P., 720 Frankfort, Cleveland, Obie 
SHEARS, Insulation 


Electric Service Supplies Co., 17th & Cambria Sts., 


elphia, Pa. 
SHEET STEEL CABINETS. See Cabinets, 


Phila- 
Sheet Steel 


SHELLS, Screw Socket 
Chase Brass & Copper Co., Waterbury, Conn. 
Dallas Brass & Copper Co., 820 Orleans, Chicago, Ill. 


Patton-MacGuyer Co., Providence, R, I 
36 


SCREW MACHINE PRODUCTS 


in Brass or Steel 
Send us your specifications for 
an estimate. 
LINDEN & COMPANY 
891 Broad St., 
Providence, R. I. 
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APPLIANCES or — 
Electric = 
Heati eer) 
ing = 
‘ { acne, 
Appliances =, 


Our clay specialties, plain and 
threaded tubes, and Refractory 
Porcelain for Electric Heating 
Appliances "se veers in every 
way; and “PORCELAV A” 
es the best Pyrometer Insu- 
lation. 


Burgess & Company 
East Liverpool, Ohio 


(ied 
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AA 


























Factory at Wellsville, O 


Chicago Represemative 
Fr. D. FARNAM & CO 
368 No. Wells 8t., Chicago, lili 
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2. © SPECIAL~ 
OGAINIS 


HOMAS MADE porcelains not 
only promise but msure an un 


parallele 


wcustom 


can produce 


{ 


facilities 


The R. 


direct’ res 


} romise 


only 


to pre € 


ind unstformity that 1s the 


grade of insulation; 


skilled craftsmen 


ision workmanship 
} 


modern production 


Thomas & Sons Co. 


SBO” 


OHI 


S.A 

















The Beacon 


guiding you straight to 
porcelain satisfaction 


Porcelain buying is not a gamble or a matter 
of guess work if you specify or insist 
upon getting STAR Quality. Star 
Porcelain is real quality and 
yet the price is as low as 
some inferior kinds. 

Let STAR Quality 

guide you. 









































Akron 





Porcelain 


Well formed - - - Strong 
Accurate - - - Good appearance 
Reasonable Prices 


THE AKRON 
Akron, 
Formerly the Mogadore 


PORCELAIN CO. 
Ohio 


































































































Scovill Mfg. 
Torrington Mfg. Co., 


SILVER, Metal 
Baker & Co., Inc., 


— See Wilson 
Wilson E. Ac, 
SILVER SOLDER. 


SKINNERS WIRE. 
SLABS, Switehboard. 
I Slate; S 


Davis Slate & Mfg. 
Electrical Specialties Corp., 


Penrhyn Slate Co., 
Portland-Munson Slate Co., 
Structural Slate Co., 


tator 


(Mica Undercutters). 


Burton & ers Co., 857 


ja, Pa 
electric Co., 
Hobart Bros. 
Hullhorst Micro Tool Co. . 


Imperial. 
Martindale Electric Co. 
Onan, David W., 


Simplex. 


SNAP 
ag gp Ee 


seas a Stone Co., 
Lin-Stun. See West 

Soapstone Products Co., 
Westinghouse 
SOCKET LININGS. 


SOCKETS, Flashing. 


Extensions, 
Abbott. 
American Brass 

( Acorns.) 
Arrow Electric Div. 

Hartford, Conn. 


Co., 25 


Duplex. See Warner Bros. 
Eade, John E., 
Easylite. 
Economy. 
Flory, Wm. E., 

Pull Chains. ) 
Gripper. 


38 W. 


Hartford, Conn. 
Hubbell, 
Metal 
Paiste 
Pass & Seymour, 
Chain Tassel.) 
P. & 8. 
Rittenhouse Co., A. 
Agent, Hatheway & Co., 
Rodale Mfg. Co., 


Pull Tassels.) 


Witterberg Bros., 


Arrow Elec. Div. 
Hartford, Conn. 
Benjamin Electrie Mfg. 
Can-del-lite. See Sears, 
Eagle Electric Mfg. Co., 
General Electric Co., 
Bridgeport, Conn 


Hartford, Con 
Morse Co., 


Prop — 
Rodale Mfg. Co., 20 
Sears, Henry D., 


SOCKETS, Radio. 


as follows: 
Ke 


See 


Co., 618 


Electric Service Supplies Co., 

Soe x. F. 
0. 

3240 E. Monroe, 


Elec. & Mfg 
Linings, Socket 


See Harvey Hubbell, 
Broadway, 


of Arrow-Hart & Hegeman Elec. Co., 
120 S. Sangamon, Chicago, Ill. 
Conn. 


Benjamin Electric Mfg. Co., 
Bryant Electric Co., Bridgeport, 


n. 
.. Frank W., 291 Congress, Bos' 
Pass & Seymour, Solvay Sta., Syracuse, N. Y. 
24 Broadway, New York, N. Y. 
0 Hudson, New York, N. Y. 
80 Boylston, 
See Radio Receiver Parts. 
SOCKETS AND RECEPTACLES, Lamp 
Bases other than Standard 
Mogul, M; Candelabra (or siinitene). c. 


Shades. See Shades, Fabric. 
Tape. See Tape. 
Thread. See Yarn, ete. 


See Instruments, 


SHELLS, Screw Socket—Continued 
Kisdon Mfg. Co., Naugatuck, Conn. 
Co., Waterbury, Conn. 
70 Franklin, Torrington, Conn. 


Waterbury Brass Goods Corp., Waterbury, Conn. 

Waterbury Button Co., 800 S. Main, Waterbury, Conm 
(Miniature. ) 

a vie Instruments. See Instruments, Laboratory Stand- 

SIGN FLASHERS. See Flashers, Sign. 

SIGN LETTER LENSES. See Lenses. 

SILICA 

Ottawa Silica Co., Ottawa, Ill. ‘“Piint Shot.” 

SILK, Cloth Insulated. See Cloth & Paper. 


and Wire 

54 Austin, 

Handy & Harman, 57 bef rw 

97 Chestnut. 

See Solder, 5: 

SINE WAVE OSCILLATORS. 
Standard. 


Newark, N. J. 
New Y 


ork, N. ¥. 

Newark, N. J. 

ver. 

Laboratory 


See Scrapers. 


Asbestos Slabs; also Melded 


For Switchboard Slabs and Barri 


E. 40th, Chicago, IIL. 


50 Pearl, 
fair Haven Marble & Marbleized Slate Co., Fair Haven, Vt 
Hydeville, Vt. 
Portland, 
Pen Argyl, 
SLEEVE-BEARINGS. See Bearings 
SLEEVING, Cotton. See Tape, 
SLOTTING FILES. See Files. Commutator Slotting. 
SLOTTING MACHINES and TOOLS, Commu. 


Boston, Mass. 


Me. 


and Bushings. 
Cotton. 


Pa. 


Allen Electric & Equipment Co., Kalamazoo, papi 
Binghamton Flexible Shaft Co., ‘ 
Boylston, Boston, 


Binghamton, 


Mass, 
17th & Cambria Sts., Phils 


Ideal Commutator Dresser Co., 


See >a Elec. 

1262 W. 

43 Royalstone Ave., Minneapolis, 

Peerless. See Electric Service Supplies Co. 

Ransom & Randolph Co., Superior & Chestnut, Toledo, Ohio 
See Weidenhoff, Joseph. 

Weidenhoff, Joseph, 4352 Roosevelt Rd., Chicago, 

SWITCHES. See Switches. Snap 


For techboard Slabs and Barriers. 
153 W. 23rd, New York, N. Y. 
ghouse. 


97 Warren, New York, N. 
. Co, 


See 
SOCKET SHELLS. See Shells, 
See Flashers, 
SOCKET Chain and Attachments 
Pull Chain, Chain Links, Chain Adjusters, Acorns, 
Insulation Chain Splicers. 


Toledo, O. 
1008 Park Ave., Sycamore, 


Co. 
Fourth, Cleveland, Ohie 
Minn. 


Til. 


East Pittsburgh. os 


Screw Socket. 
Sign. 


Inc. 


Co. 

104 Point, Providence, R. I. 
See Rittenhouse Co., E. 

See Harvey Hubbell, 
32nd, New York, N. Y. 


See Wittenberg Bros. 
Hart & Hegeman, Div. of Arrow-Hart & Hegeman Elec. Co., 
(Metal Pull Tassel.) 
Inc., Harvey, Bridgeport, Conn. 


New York, N. ¥f. 


Links, Insulators. 
“ian, 
(Decorative 


(Links and Acorns. 


See Hart & Hegeman Mfg. Co. F 
Inc., Solvay Sta., Syracuse, N. Y. 


(Pull 


See Pass & Seymour, Inc. 

Honeoye Falls, N. Y. 
16 Hudson, New York 
200 Hudson, New York, N. Y 


(Sole Selling 
. N. Y¥.) 


Royal. See Sears, Henry D. 

Scovil Mfg. Co., Waterbury, Conn. (Acorn.) 
Sears, Henry D., 50 ew Boston, Mass. 
Weber. See Sears, Henry D 


60 Shipman, Newark, N. J. Links. Insu- 
SOCKET REDUCERS 
of Arrow-Hart & Hegeman Elee 


Co, 


Co., 


120 s Sangamon, Chicago, IIl. 


enry 
30 Hall, _o York, N. Y. 
Electric Co., 94 Allyn, Hartford 
Merchandise 


Conn. 


Dept., Section W-233, 


Hart & Hegaman Div. of Arrow-Hart & Hegeman Elec. Co. 


ton, Mass. 
Y 
Mass. 


Boston, 


(or Medium) are indicated 


iF \sn0cssecckeecesedecnnsasacsoscced 
COMPORMIEN cn cccccccccccnsocccccscves See W 
Metal Shell ....ccccccccsccccecccccees See B 
Poreslaim .ccccccccccccscccccceccccces See A 


Electrical 





PORTLAND-MONSON 
SLATE CO. 


Quarriers of 


Monson Slate 
for Electrical 
Purposes, Natural 
Black, Oil Finish 
Quarries: 
Monson, Maine 


Office, Portland, Maine 








Manufacturing 








ce ee te dearer See P 
—_ ae tedsen vacescseataeen ad See T 
De: MD 1s vncececsoeaadesee’ See A 
A. B. C. See Leviton Mfg. Co. 
Acme Elec. Mfg. Co., Canal & 
Hamilton Ave., Trenton, N. J..... _ 4 
Ajax Elec. Specialty Co., 1926 
Chestnut, St. Louis, Mo............. w 
Alabax. See Arrow Elec. Co. 
Appleton Electric Co., 1730 beeamecsen 
Ave., Chicago, Ill. ke ses 44 eeens @ 
Armstrong & White, 9th and “Liberty” 
Ave., Pittsburgh, Pa. . ds oe serge ep oO 


Arrow Elec. Div. of Arrow- Hart «° 
Hegeman Elec. Co., Hartford, Conn. 
Arrogrip. See Arrow Elec. Co. 
j General Outdoor Adv. Co. 
Co., 625 N. i New- 
See United States” Elec. Mfg. Corp. 
Bryant Elee. Co., Bridgeport...... M C K T 
See Cutler-Hammer Mfg. Co. 
Circle F Mfg. Co., Trenton, N. J....M.. KT PBA 
Circle T. See Trumbull Elec. Mfg. Co. 
Colt’s Patent Fire — —_ Co., 
Hartford, Conn. 
Connecticut Elec. Mite: 


ac ikTtr?r BA 


” 
o 
a 


“Co... “Bridge- © 


a TT 
Gee: Hinds Co, "Syracuse, N. (er he ee 
Cutler- Hammer, Inc., 
Milwaukee 
See Wheeler Reflector Co. 
Eagle Elec. . Co., 59 _ ee 


ee A ons as 6s ees 
Economy Fuse *"Co., “a17 
lil. $aens sae Oe as 


& 
Greenview Ave., ° 
Far-Go Elec. Mfg. Co., ” Broome, 

New York, N. Y. ° 
Federal Electric Co., 8700 ‘8. oe. 
Flute. See Pass & Seymour. 
Flutelier. See Pass & Seymour. 
Frink >. Inc., 369 Lexington Ave., 
i. York, » - inne be as 
Gaynor Elec. Co., Bridgeport, Conn ie ee el se oe SET 
General Elec. Co., Section W-233, Mer- 

chandise Dept., Bridgeport, a.m CAT PB SB 

Queens, Long 


Glow Elec. Co., 22 
Island City, N. Y... 
Div. of. “Arrow- Hart 
Elec. Co., Hartford, 


Hart & Hegeman, 

ad h capesenagen 
Hoosick Falis “Radio “&’ Bieei’ Parte 

Mfg. Co., Hoosick Falls, N. Y...... Ton in ee 
—, Ine,. Harvey, Bridgeport, Conn. M C K T P B A 
I-D-A. 


Mfg. 
Chicago, 









New York. (Cleat RE 
Leader. See Leviton Mfg. Co. 
Leiser & Co., W. A., 1607 Sansom, 
Philadelphia, Pa. ahwnss: 6a eelce su 08 va 
viton r% Co., 226 Newell, ‘Brook- 
i Se AE eee eae cak..? 8a 
Levolier. See McGill Mfg. Co. 
iberty Bel See Hart & Hegeman. 
Locat-A-Catch. See Connecticut. 
McGill Mfg. Co., Valparaigo, Ind............ PBA 
Majestic Elec. Mfg. Co., 806 N. 12th, 
St. Louis. (Lamp Receptacie.).... ...... +2 +2 «se A 
— Elec. Corp., 499 E. 70th, New 
SS arora rrr Bae Fs 
Molded’ Socket Corp., SS ae 
Multi Elec’l Mfg. Co., 1840 W. 14th, 
Chicago, Ill. ........ rea a ra re ie 
Multilok. See Circle F Mfg. Co. 
Newgard. See Multi Elec’l Mfg. Co. 
New Wrinkle. See Bryant Elec. 
Noark. See Colt’s Patent Fire Arms. 
One 4 All. a Se. 
P. & 8. See Pass & Seymou 
Pass & Seymour, Solvay Station, Syra- 
cuse, So ksauansbeshecnennassee HBEocoug?r 8 6 
Paulding, ‘John I., New Bedford, Mass........... BA 
Perkins. See doe Elec. Co. 
Porceiain —, a Demee, Diese cc ce cc cc cence & 
Co., ‘Breadway, New 
York, N.Y POT Tae eT 
Quick Catch. See Hubbeil, Inc. 
Royal. See Sears, Henry D. 
38 
Electrical SLATE 


Large Stocks—Quick Deliveries. Send 


your Slate orders to us. 


DAVIS SLATE & MFG. CO. 
618 East 40th St., Chicago, Ill. 
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Ryan Appliance Co., 
xeemten, Te. d.cccusssaneiscecdnveae 
Safti Soc. See Molded Socket Corp. 
Sears, Henry D., 80 Boylston, Boston M C K T P B 
Security. See Circle F Mfg. Co. 
Shurlock. See Pass & our. 
Siemen Co., Bridgeport, + a Are. 
Taplet Mfg. Co., 3709 Powelton Ave.. 
Philadelphia, Pa. ...... ° 
Titan. See Bryant "Elee. Co. 
a on Mfa Co, Piain- 
VELIO, VOM, .ccccccscccesccseces Ge ¢e 8 6e ee Oe 
Union insul. Co., Parkersburg, W. Va. ; 
United States Elec. Mfg. Corp., 222 Ww. 
14th, New York v e 
U. 8. Electric Co, 311 Chambers’ Bt., 
Teeeten, We. do. csceos cececcccoce oe «e 
Walco. See Leiser & Co., W A. 
~~ Button ene Waterbury, 


117 Mulberry, 


- 


> 


: >> 





GREED Se ee cc oe we ce & 
See Bryant Elee. Co. 


Wrinklet. 
SOLDER, Aluminum 


Allen Co., Inc., L. B., 6750 Bryn Mawr Ave., Chicago, IIL. 

Aluminum Solder Corp. of America, 730 Fifth Ave, New 
York, N. Y. 

Lenk Mfg. Co., 30 Merrimac, Boston, Mass. 

Platt Bros. & Co., Waterbury, Conn. 

Solderlume. See Aluminum Solder Corp. of America 

Union Smelting & Refining Co., Newark, N. 

Usarco. See Union Smelting & Refining Co. 


SOLDER, Bar and Wire 
Eagle. See Hoyt Metal Co. 

Genuine A. See Hoyt Metal Co. 
Hoyt Metal Co., St. Louis. Mo. 


SOLDER, Self-Fluxing 

American Solder & Flux Co., 2910 N. 16th, a 
Chicago Solder Co., 4210 ene Ave., Chica ™m. 
Dutch-Boy. See National Lead C 

Gardiner Metal Co., 1366 W. Lake. Chicago, Ill. 
Kester. See Chicago Solder Co. 

Lenk Mfg. Co., 32 Merrimac, Boston, 
National Lead Co., 111 Broadway, New 
Solderall Co., 129 Sussex Ave., News 
Tinol. See American Solder & Flux Co. 


SOLDER, Silver 
Handy & Harman, 57 William, New York, N. Y. 


Mass. 
York, N. Y. 
N. J. 


Wilson Co., A., 97 Chestnut, Newark, N. J. 
SOLENOIDS. See Coils, Finished. 
SOLDERING 


Compounds. See Soldering Compounds. 


Irons. See Soldering Irons. 
Machines. See Soldering Machines, Commutator 
Tools. See Torches and Furnaces. 


SOLDERING COMPOUNDS 
Stick Paste, Flux Salts, Fluid. 

Allen Co., Inc., L. B., 6750 Bryn Mawr Ave., Chicago, Il. 
(Soldering, Stick Paste, Salts, Liquid Oil, Welder, Alu- 
minum Flux, Fountain Brushes. ) 

American Solder & Flux Co., 2910 N. 16th, Philadelphia, Pa 
Flux, Paste, Salts. 

Amco. See American Solder & Flux Co. 

Anchor. See Garden City Laboratory. 

Benson Co., Alex R., Hudson, N. Y. 

— Battery & Mfg. Co., North East, 
St 





(Salts and Pa 
Pa. Past 


Brunner 9 we Wks., 217 E. 3rd, Cincinnati, O. 
Callahan & Co., Geo., 218 Front, New York. (Fluid.) 
Central Stamping Co., 206 Broadway, New York, 


Paste and Salts. 
Challenge. See Bigiens Electro Chemical Co. 
Conductalute. ee Products Co. 
Crescent. See McGill Mfg. Co. 
Diamond. See Burnley Battery & Mfg. 
Dielectric Mfg. Co., St. Louis, Mo. 
Dunton Co., - A 
Dutch-Brand. See Van Cleef Bros. 

Eureka. See Grasselli Chemical Co. 
Firth Radio Corp., 25 Beaver, _ York, N. Y. 


Co. 


Fluxite. See Monarch Products ; 

Garden City Laboratory, 300 W. Adams, Chicago, Ill. 

General Elec. Co., Section W-233, Merchandise Dept., 
Bridgeport, Conn. (Paste). 


Grasselli Chemical Co., Guardian Bldg., Cleveland, O. 
Highland Electro Chemical Mfg. Co., Connellsville, 
(Paste, ae Salts.) 
Incomparable. See Reade Mfg. Co. 
Leveridge, Inc., Chas. W., 246 Fulton, New York, N. Y. 
Luco. See Lukens Metal Co. 
4 = Co., T. F., 1105 Fairmount Ave., Philadel- 
phia, Pa. 
McGil! Mfg. Co.. Valparaiso, Ind. Fluid. 
Mitchell-Rand Mfg. Co., 19 Vesey, New York. 
Monarch Products Co., Red Bank, N. J. 
Neer Co., L. F., Butler, O. (Flux and Solution.) 
Neutral. See Dielectric Mfg. Co. 
New-Idea. See Hartwig Co., Wa. J. 
Nokorode. See Dunton Co., M. W. 
Oakwood. See Weaver Specialty Co. 
Paragon Insulating Co., 5716 Euclid Ave.. Cleveland, O 
Perfecto. See Firth Radio Corp. 
Chemical Co., Waukegan, Ill. Paste, Salta, 
. Fluid, Oil, and "Solid Sal Ammonica. 
See Brunner Chemical Works. 
Reade Mfg. Co., 133 Hoboken Ave., Jersey City, 
( Salts, Paste). 
Reade 


fg. Co. 

Red-Letter. See Ruby Chemical Co. 
Rodale Mfg. Co., 200 Hudson, New York, N. Y. 
Rotax Mfg. Co., 380 E. 133rd, New York, N. Y. 
Ruby Chemical Co., Columbus, O. 
Ruby Fluid. See Ruby Chemical Co. 
Salbrick. See American Solder & Flux Co. 
Silva-Wares, Inc., 134 W. 26th, New York, 
oo & Co., Geo. W., 110 S. Ninth, St. 

aste.) 


Pa. 


(Paste. ) 


N. J. 


(Paste. ) 


x. &. 
Louis, Mo. 












Fair Haven 
Vermont 








Fair Haven Marble & 
Marbleized Slate Co. 


SLATE 
GOODS 





For those who want the best 


* SOLDERING FLUID 


{ Non-poisonous, non-corrosive, eco- 







nomical, quick acting. Shipped in 


tin A liberal sample free. 








Reades SOLDERING 
SOLDERING FLUxes FLUIDS, SALTS, PASTES 


Specialists in the manufacture 
of quality fluxes for 45 years. 
Tell us your soldering problems. 
READE MFG. CO., 133 Hoboken Ave., Jersey City, N. J. 

















i. 


ept., 


Salts, 


Le.) 





March, 1929 





Electrical Manufacturing 














REFRACTORIES 


that need no alibis! 





Long ago the Electrical Re- 
fractories Company realized 
that making the best refrac- 
tories would save time in 
apologizing for, and _ replac- 
ing, poor material. The qual- 
ity, accuracy and uniformity 
of our refractories is unfail- 
ing; our customers expect it 
and we keep faith with them. 


We make a complete line of 


refractories for electric 
ranges and other domesti¢ 
appliances; also a_ special 


line of tubes and cores, both 
threaded and plain, for all 
types of resistance windings 
We also make refractory 
heating element supports for 
electric furnaces 


Our service and cooperation 
warrant a thorough trial. 


If possible, stop off 
and go through our 
newly-equipped mod- 
ern plant. You'll get 
an eye-opener = on 
really efficient refrac- 
tory production. 


The Electrical 
Refractories Co. 
East Palestine, Ohio 
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Stamped to any pattern 

of any quality and grade 
of mica you desire—this 
is the service we offer. : 
We carry the largest | 

stock of imported mica ¥ 8 
in the country. Your 
orders will be filled | 
promptly. 


7 2 





a | 


INDIA, AFRICAN, SO. AMERICAN 


AMBER DOMESTIC 


= 


ef 
V4 


EUGENE & 
MUNSELL & CO. 


200 Varick St., New York 
542 So. Dearborn St., Chicago 


| 








. 
. 
































A product of 


TERMINAL 
HEADQUARTERS _ 


SHERMAN 
FUSE CLIPS 


We wish to call the attention of 





manufacturers of panelboard 
equipment to SHERMAN Fuse 
Clips. Their superior efficiency, 
their perfect contact under long- 
sustained tension have proven 
them a sure safeguard to your 
equipment 


Phosphor Bronze is used for the 
ferrule types, as it is the only 
non-ferrous metal to preserve its 
spring temper under continual ten- 
sion. It is much better than brass 
for that reason. The knife-blade 
types are made of heavy, special 
temper spring copper, and are 
made to maintain snug contact 
over a long period of time. SHER- 
MAN Fuse Clips are carefully 
made (N.E.C. Standard), and made 
of the best material. Standardize 
on them and build more permanent 
safety into your equipment. 














(1) a 
Because of H. B. 
Sherman Mfg. 
Co.’s undisputed 
place as the world’s largest maker of 
electrical connectors, it is your logical 
headquarters for all terminals. Our 
facilities are equal to any call. 


Sold through 
Jobbers 





H. B. SHERMAN MFG. CO. 
Battle Creek, Mich. 

















SOLDERING COMPOUNDS—Continued 


Snowflake. See Grasseili Chemical Co. 
Snowflake. See Highland Electro Chemical Co. 
Solderine. See Central Stamping Co. 

Solderite, Inc., 22 Green, Newark, N. J. 


Speco. See Pfanstiehl Chemical Co. 
Standard. See Grasselli Chemical Co 


Star. See McGill Mfg. Co 

Superior. See Highland Electro Chemical Co 

ie -, ucts Co., 114 S. Sheridan Sq., Pittsburgh, 
a. 

Tinol. See American ante & Flux Co. 


Woolawn Ave., Chicago, I 
6344 Aurelia, Pittsburgh, Pa 


Van Cleef Bros., 7722 
Weaver Specialty Co., 
Yager’s. See Benson Co., Alex 

Yankee. See Leveridge, Inc., Chas. W. 
SOLDERING IRONS 

Acme Elec. Heating Co., Dept R, 
Adroit. See Adrola 

Adrola Corp., Port Jefferson, N. Y. 

American Beauty. See American Elecl. Heater Co 
Americal Elecl. Heater Co., Detroit, Mich. 
Beardsley & Wolcott Mfg. Co., Waterbury, 
eckwith Machine Co., Rav lo. 

Betsy Ross. See Central Flatiron Mfg. Co. 
Brach Mfg. Corp., L. S., Newark, N. J. 
Burnley Battery & Mfg. Co.. North East, Pa. 
Central Flatiron Mfg. Co., Johnson City, N.Y. 
Chapman Machine Co., Terryville. Conn. 
Cutler-Hammer, Inc., 1288 St. Paul 
Davis Speciality Works, East Gary, Ind. 


1217 Washington, Boston. 


Conn 


Ave Milwaukee 


Dominion Elec’l Mfg. Co., 712 Ontario Ave., N., Min- 
neapolis. 

Dover Mfg. Co., Dover, O. 

Drake Elec. Wks.. 3943 Lincoin Ave., Chicago, Ill. 

Edison Elec. Appliance Co., 5600 Ww. Taylor, Chicago, [. 

Electrahot Mfg. Co., 525 S. ‘sth, Minneapolis, Minn. 

Electric Heat Control Co., 5902 Carnegie Ave., Cleveland 
(Transformer Soldering Outfit.) 

Electric Soldering Iron Co., Inc., 135 W. 17th, New York. 

Electrical Products Mfg. Co., Providence, R. 1 

Enco. See Electrical Necessities Corp. 

Esico. See Electric Soldering Iron Co. 

Everhot. See Swartzbaugh Mfg. Co. 

Ever-Ready. See Gold Seal Elec. Co. 

General Electric Co., Schenectady, N. Y. 

Gold Seal Blecl. Co. of Ohio, Inc., 250 Park Ave New 
York, N. Y. 


See Majestic Elec. Appliance Co. 

Illinois Stamping & Mfg. Co., 220 N. Jefferson, Chicago, Ill. 

Industrial. See Permway Mfg. Co. 

Jiffy. See Koch & Co., Paul W. 

Junior. See Drake Elec. Wks. 

See Electric Heat Control Co. 

Koch Co., Paul W., 23 S. Wells, Chicago. 

Landers, Frary & Clark, New Britain, Conn. 

Lenk Mfg. Co., 30 Merrimac, Boston, Mass. 

Lotan. See Simplex Flux & Solder Co. of America 
See Jones Point Tool & Elec. Co. 

Majestic Electric Appliance Co., San Francisco, Cal. 

Manning-Bowman & Co., sen. Conn. 


(Solder Dipper ) 


Mechanics. See Drake Elec. 

Moto-Ray Mfg. Co., 169 Meconshvesstte Ave., Boston, Mass 

National Specialties Co., Howell & Tyler Sts., Fort 
Wayne, Ind. 


Northern Elec. Co., 2833 N. Western Ave. 

Queen Quality. See Watlow Elec. Mfg. 

Quick-Hot. See Moto-Ray — Co. 

Radio See Drake llec. Wk 

Regular. See National Specialties Co. 

Reliance. See Landers, Frary & Clark. 

Samson Cutlery a , 8 Jones St., Rochester, N. 

Security Elec. Mfg. Co., 2633 Canton, Chicago, Ill 

Silver King. See Illinois Stamping & Mfg. 

— Flux & Solder Co. of America, 1968 E. 66th, Cleve- 
and, O. 

Superior Elec. Products Corp., 1300 S. 13th, St. Louis, Mc 

Swartzbaugh Mfg. Co., 1501 W. Bancroft, Toledo, 

Torrid. See Beardsley & Wolcott Mfg. Co. 

Trent, Harold E., 295 N. Lawrence, Philadelphia, Pa. 

Varick Elec. Mfg. Co., 28 E. 2ist St., New York, N. Y 

Vulean Elec. Heating Co., 225 Varick, New York, » = 

Waage Elec. Co., 5100 W. Ravenswood Ave., Chicago, Il. 

Ward Mfg. Co., 937 Wellington Ave., Chicago, Ill. 

Watlow Elec. Mfg. Co., 1320 N. 23rd, St. Louis, Mo 

Wellmade Elec. Co., Torrington. Conn. 


SOLDERING MACHINES, Commutator 
(For production soldering of small ar- 


, Chicago, Ill 
Co. 


Allatonce. See Chapman Electric Works, P 

Chapman Electric Works, P. E., 1820 Chouteau Ave., St 
Louis, Mo. 

SOLENOIDS. See 

SOLVENTS & REDUCERS, VARNISH. See Paint, Var- 
nish, Lacquer. 

SPAGHETTI. Tubing, er er Fabric. 


See 
x > CHANGING UNITS. 


SPEED. INDICATORS. See Tachometers. 
SPOOLING MACHINES, WIRE. See Wire Manufacturing 
Machines. 
SPRAYING OUTFITS 
Airway. See Binks Spray Equip. Co. 

Babco. See Simons Paint Spray Brush Co. 
Beach Air Brush Co., Willard od Harrison, N. 
Binks Spray Equipment Co., 3120 Carroll Ave., ise, Il 
De Vilbiss Mfg. Co., 8750 Detroit Ave., Toledo, Ohio. 
Eclipse Air Brush Co., 70 Orange, Newark, N. 
Electric Sprayit Co., 820 E. Colfax Ave., South Bend, Ind 
Eureka Sprayers, Inc., 87-28 130th, Long Island City, N. Y 
Ideai Air Brush Mfg. Co., 203 Laf 
Kellogg Mfg. Co., 97 Humboldt, Rochester, N. 
Koch Bros. Mfg. Co., 2339 Nelson, Chicago, Ill. 
K B. See Koch Bros. Mfg. Co. 
Metal Specialties Mfg. Co., on N. Kedzie Ave., 
Macleod Co., 2232 Bogen, Cincinnati, 
Paasche Air Brush Co., 1911 — Parkway, Chicago. I! 
Pioneer Air Compressor Co., 


See Gears (Speed Changing 


Chicago, 


Presto. See Metal Specialties Mfg. Co. 

Simons Paint Spray Brush Co., 17 Maryland Ave., Day- 

Simplex Spray Equipment Co., 552 W. Lake, Chicago, Ill 

Bprayit. See Electric —— Co 

Wold Air Brush Mfg. Co., 2173 N. California Ave.. 
Chicago, Ill. 

SPREADERS, COIL & LOOP. See Winding Machines 
Arm & Field Coil 


ature 
SPRING MAKING MACHINES 
Sleeper & Hartley, Inc., Worcester, Mass. 
SPRINGS, 
Advance Spring & Wire Co., Carroll Ave. & Wood St., 
6400 Miller Ave., 


Mich. 
Cary Spring Works, Inc., 240 W. 28th St., New York, * Y 
Chapin Co., Chas. E., "227 Fulton, New York, N. 
Cleveland Wire Spring &, Cessent. Oo 

Cook Spring Co., Ann Mieh. 

Cuyahoga Spring Co.. oo Rd., Cleveland, 0. 

Dunbar Bros. Co., Bristol, Conn 
Eureka Tinware Mfg. Co., 135 W. 
Fischer Spring Co., Chas., 238 Kent Ave., 


cago. 
Barnes-Gibson-Raymond, Ine., 
Mich 


20th, New York, N. Y 
Brooklyn, 


N. Y 


fayette, New York, N. Y. 
x. ¥. 


176 Grand, New York, N. Y. 


Chi- 


Detroit, 


Electrical 


Gibson Co., Wm. D., 1800 Clybourn Ave., Chicago, Il. 
Hubbard Spring Co., M. D., tiac, Mich. 
Hunter Pressed Steel Co., Landsdale, Pa. 

Lee Spring Co., 34 Main, Brooklyn, N. Y. 

Miller & Van Winkle, Inc., 18 Bridge, e. Brooky™ N. Y. 
Newcomb Spring Corp., 234 40th, Brook 

Peck Spring Co., Plainville, ion, 

Peterson Spring Os, Re Beard Ave., Detroit, Mich. 
Rapid Spring Co., 222 Second Ave., Pittsburgh, Pa. 
Raymond Mfg. — Corry, Pa. 

——* Spring Manufacturing Co., 236-42nd St., 
Steinen & Co.. 297 Washington, Newark, N. J. 

Wallace Barnes Co., Bristol, Conn. 

Young Industries, Inc., L. A., Detroit, Mich. 

STAMPED BOXES. See Cabinets, Sheet Steel. 
STAMPINGS, Fibre. See Fibre. 


Sheet Metal. See Fixture Fittings. 
Sheet Steel. See Stamp Sheet Steel. 
Small. See Stampings, all. 


STAMPINGS, Sheet — 

Heavy Stamping and Drawin: 
Acklin Stamping Co., 1925 t ~ Toledo, O. 
American Stamping Co... 978 E. 64th, Cleveland, 0. 
Beaver Mfg. Co., 625 N. Third, Newark, N. J. 
Bossert Corp., U 
Faries Mfg. Co., Decatur, m. 
Geuder, Paeschke & Frey, St. Paul 
Hubbard & Co., Pittsburgh, Pa. 


& 15th, Milwaukee, 


Janney, Steinmetz & Co., 1421 Chestnut St., Philadelphis. 
Massachusetts Machine Shep, ° . 
Mathews Mfg. Co., 104 Gold, Worcester, Mass. 


Metropolitan Devices Corp., 1250 Atlantic Ave., Brooklyn. 


Mullins Mfg. Corp., ashing Machine Division, Salem, 
Ohio. (Vitreous Enameled) 
Thomas & Skinner Steel Products Co., 1102 E. 23rd, In- 


dianapolis, Ind, 
Truscon Steel Co., Youngstown, O. 


STAMPINGS, Small 
Small Stamped Metal Parts for Electrical Devices. 
Advance Tool & Die Casting Co., 1654 Holton, Milwaukee, 
Aerial Machine & Tool Co., 79 Grand, New York, N. Y. 
American Emblem Co., Utica, N.Y. 
ardware 


American Radio H Co., 185 Grand, es Se, n. S. 
American Stamp’ 978 B. 64th, Cleveland 

Arrow Automatic Corp., 27 Vestry, Ni wok, N. Y. 
ev od Mfg. 


Conn. 


Chicago, 


174 EB. Main, Bridgeport, 
Copper Co., ‘aterbury, Conn. 
= Metal Products, Inc., 490 Hancock Ave., Bridgeport, 
Geuder, Paeschke 
Hubbard Spring Co., M. 
Harvey, Bridgeport, 
Lansing Stamp’ 
bop, ° 
Mathews Mfg. Co., 104 Gold, Worcester, Mass 
Patton-MacGuyer Co., ey 
Precision Metal Workers, 
Risdon Mfg. Co., Naugatuck, Conn. 
Signal Elec. Mfg. Co., Menominee, Mich. 
dianapolis, Ind. 
Waterbury Button Co., Wa 
aterbury, Conn. 
Zierick Machine Wks., F. R., 68 BH. 13lst St., New 
- S- 


Co., 6236 N. Third, Newark, N. 
eport Brass Ces., 
Bull Dog Electric Products Co., Detroit, Mich. 
Chase Brass & 
~~ Tool & Machine Co., Newark, N. J. 
Faries Mfg. 
. Paul & 15th, Milwaukee, 
Grammes & Sons, Inc., L. r., Allentown, Pa. 
Gray Bros. Co., Plano, Til. 
an Mich. 
Hubbell, Inc. 
Krischer’s Mfg. Co., 255 Calyer, gestion, N. Y. 
Lansing, Mi 
Lenz Metal taming "Wks.. J., 199 Franklin, New York. 
Massachusetts ine 8 Beston, Mass. 
Mechanics Tool & Stamping Co., 7 Summer, Worcester, Mass. 
Mutual. See Bull Dog Elec. ag age Co. 
Paul & Beekman Mtg. Co , 1784 n° eit, Philadelphia, Pa. 
Plume & A 474 Waterbury. Corr 
3100 Carroll” Ave., Mm. 
Premax Products, Inc., Niagara Falls, N. Y. 
Quadriga Mfg. Co., 213 W. Grand Ave., Chicago, Ill. 
Scovill Mfg. Co., Waterbury, Conn. 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 
Steinen & Co., 297 Washington, Newark, N. J. 
Thomas & Skinner Steel Products Co., 1102 E. 28rd, In- 
United Stamping & Mfg. Co., Cleveland, Ohio. 
Waterbury Brass Goods Corp.. Waterbury, Conn 
Waterbury Mfg. Co., 236 Grand, Waterbury, Conn. 
Waterbury Metal Wares Co., W 
York, a 
STANDS, Armature 
Atlantic 


Phila- 
Minn. 


Ave. &t., B = - 
Electric Service Supplies Co., 17 & Cambria Sts., 
delphia, Pa. 
Onan, David W., 483 Royalstene Ave., Minneapolis, 
Peerless. See Electric Service a Co. 
Ridlon Company, Frank, Boston, 
Weidenhoff, Seeph, 4352 Roosevelt Ra, Chicago, Ill. 
See trollers, Motor; Switches, 


STARTERS, 
mote Control; Switches, Knife; Safety; ‘Switches, Snap 


(Heavy Duty). 
STEATITE. See Cores, Resistance Coll. 
STEEL CASTINGS. See Castings, Steel. 
STEEL for Electric Appilances 


Elyria Iron & Steel Co., E 
Ryerson & Son, Jos., 2558 


STEEL, Magnet 

Ajax Nlectrothermic Corp., Trenton, N. J. 

Hercules Elec. Steel Corp., 145 Lafayette St., New York. 
Indiana Steel Products Co., 4545 S. Western Ave., Chicago. 
Ludlum Steel Co., Waterviiet, N. Y. 


STEEL SHEETS 

Agathon. See Central Alloy od Nee 
Allegheny Steel Co., Brackenri Pa. 
American Rolling Mill Co., Middleton, Ohio. 
American Sheet & Tin Plate Co., Frick Bldg., 
Armelec. See Empire Steel Corp. 

Central Alloy Steel Corp., Massillon, O. 
Cyclops Steel Co., Titusville, Pa. 
Dynelec. See Empire Steel Corp. 
Empire Steel Corp., Mansfield, O. 
Firth-Sterling Steel Co., McKeesport, 
Manelec. See Empire Steel Corp. 
Metelec. See Empire Steel Corp. 
New) ort Rolling Mill Co., — 
Polelec. See Empire Steel 
Republic Iron & Steel Co., 
Tranelec 
Uniloy 


a, . 
16th, Chieago, Ill. 


Pittsburgh. 


Pa. 


Ky. 


Co 

B35 Market, Youngstown, 0O. 
See Empire Steel Corp. 

See Universal Steel Co. 

ay 


Manufacturing 
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Universal Steel Co., Bridgeville, 
Wheeling Stee Wheeling, 
STEEL, STRIP. See Strip Steel. 
STOCKS, Dies | ane Reamers 
Hall-Will, Ine., >. 

Red-E-Hall. See Manali Will, Ine. 
Toledo Pipe Threading Machine Co., 


STONES, Commutator 


Pa. 
w. V 


1445 Summit, Toledo, O. 


Acme. See Green Equipment Corp. 

Caro. See Electric Service Supplies Co. 

Clevelan ‘tone on Trust Bldg., Cleveland, 0. 

—— Utilities Co., 1503 Columbia Ave., Philadel- 
phia, Pa 

Diamond Dee. ee Co-operative a Co. 

Electric | ~-Why “Supplies Co., 17th and Cambria, Phila- 
delphia, Pa. 

Green Equipment Corp., Monadnock Block, Chicago, Ill. 

Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, 


Imperial. See Martindale Electric Co. 
Lombard & Co., Somerville, Mass 
Martindale Elec. Co.. 1262 W. Fourth, Cleveland, 0. 


STOOLS, Pactery) Steel 
Angle Steel Stool Co., wr Mich. 

Chicago Wire Chair Co., 3 N. La Salle, Chicago, LiL 
—— Metal Mfg. Co., 1186 South Michigan Ave., Chicago, 


STORAGE 
Battery Plates. See Plates, Storage Battery. 
Battery, Separators. See Separaters. 
Tools. See Tools, Storage Battery. 
STRAINING MACHINES, INSULATION. 


acturing Machines. 
STRAIGHTENERS, Armature Shaft 
Columble _iathine Works & Malleable Iron Co., 
Chestnut S8t., B 
sTRANDING MACHINES. 


See Wire 


Atlantie 


See Wire Manufacturing Ma- 
STRIP STEEl 
(Hot and Cold Roll). 
Acme Steel Co., 2840 Archer Ave., Chicago, Ill. (Hot & 


Cold). 
American Steel & Wire Co., 208 8. La Salle, Chicago, IL 


(Cold). 
American Tube & Stamping ee (Stanley Wks.) Bridge- 
port, Conn. (Hot & 
Athenia Steel Co., 135 William, New yom. N. Y¥. (Cold.) 
Barnes Co., Wallace, Bristol, Conn. 


ot.) 
Central Alloy Steel Corp., Massillon, O. (Hot.) 


Griffin Mfg. Co., Erie, Pa. (Hot & Cold.) 

Laclede Steel Co., 8th & Olive Sts., St. Louis, Mo. (Hot.) 
—— Electric Steel Co., Latrobe, Pa. (Hot & Cold.) 
Republic Iron & Steel 5 Market. oungstown, O. 
Sharon Mtoe! Hoop Co., Sharon, Pa. (Ho! 

Stanley Wks., New Britain, Conn. (Hot _ Cold.) 

Steel and Tubes, Inc., Cleveland, ©. (Hot & Cold.) 


Superior reals) Union Trust Bidg., Pittsburgh, Pa. 


(Hot ) 
West Leechbur eel Co., Farmers Bank Bidg., Pitts- 
burgh, Pa. trot & Cold.) 


STRIPPERS, Wire 
oy pee A. Laubscher. 

ering Co., 69 Wisconsin, Milwaukee, Wis. 
- “Cutting, Stripping and Measuring). 


o a. 108 8S. Despilaines, Chica: m. 
Dicke Tool Co., Downers Grove, Ill. - 


Electric Service Supplies Co., 17th & Cambria Sts., Phila- 
delphia, Pa, 

E-2. see Pyramid Products Co. 

F. F. See France Mfg. Co. 

Foley Saw Tool Co., 655 Foley Bldg., 9 Main, N. E., 
Minneapolis, Minn. (Bench Type Wire Stripper.) 
ince Mfg. Co., 10325 Berea Rd., Cleveland. (Moter 
Driven.) 

Goehst. See Klein & Sons. 

Hartman. See Service Sales & Mfg. Co. 

Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, 

Ives Mfg. Co., Meriden, Conn. 

Klein & Sons, Mathias, Chicago, Ill. 

Laubscher, A.. 77 Fort Pleasant Ave., Springfield, Mass. 

Perfection. a Weber Machine Corp. 
ro Sales & Mfg. Co., 17005 Melgrave Ave., Cleveland, 

0. 
8 See Wire Stripper Co. 


Weber Machine Corp., 33 S. Water, Seheter, _ a 
boar Hh, pper Co., 508 = Bldg., C 

e Machine Wks., , 6 Howard, New Y 

(Motor Twister). oaiene 


Driven 
art Lgetar pe 7 INSTRUMENTS. See I 
whic oot netruments, Port- 


santenendan OPALS. See Lenses. 
SWITCHBOARDS, SLABS AND BARRIERS 

See Asbestos Slabs; Meided Insulation: Slate; Soapstone. 
curren (Switches) 


pe. See — Motor. 

Baby Knife. See Switches, Batte 

Battery. See Switches, Battery. 

Canopy. See Switches 
Operated. 


Ree Switches. Snap. 
ais? Bie Stiaes’ y 

aby. ee Switches, Battery & Baby Knife. 
Lever Radio. See Radio Mounting. 

Lever. See Switches, Snap, Lever. 
Limit. See Controllers, Motor. 
Mercury. See Switches,Mercury 
Motor Starting. Magnetic Type. See Controllers. 
Motor Starting. Non- Magnetic. See Switches, Motor 


. See een. Snap. 
Pressure Regulat: See Controllers. 
Push Button, oy ” See Switches, Snap. 
Push Button, Motor Starting. See Switches, Remote Control 
Radio Receiver. See Radio Mountings. 
nge. See Switches Snap; Heavy Duty 
Remote Control. See Switches, Remote Control. 
Reversing. See Controllers. 
Rotary. See Switches, Snap. 
Safety. See Switches, Knife. 
Snap. See Switches, Snap. 
Starter Type. See Controllers. 
Storage Battery. See .— Storage Battery. 
Surface. See Switches, Snap 
Tank, See Switches, Tank 
Time. See tches, Time. 
Toggle. See Switches, Snap. 
Tumbler. See Switches, Snap 


ag ALA ag Battery and Baby Knife 


Cut-Out S 
Anti-Wood. ni ‘Kell & Son, Fra 
Bridgeport Switch Co., 209 Center, 


ncis. 
Bridgeport, Conn. 








jladel - 
Phila- 


amore, 


LL, 
hicago, 


Wire 
Ltlantie 


1“ Ma- 


(Hot & 
go, Il 
Bridge- 

(Cold. 


_ ( Hot.) 
Cold.) 
own, O. 


) 
gh, Pa. 
, Pitts- 


e, Wis. 
. Phila- 


N. &., 
.) 
_ (Moter 


Sycamore, 


Mass. 


Cleveland, 


. 3 
fork City. 
nts, Port- 


Knife. 


lers. 
hes, Motor 


note Control 


1. 
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Universar and Induction type small frac- 
tional horsepower motors that are adaptable to 
many devices that require the use of small 
and dependable motors—2™%” x 21%” and 
larger frame size. 





Signal Universal Motors are now used on 
such appliances as fans, toys, signs, electric 
heaters, vacuum cleaners, drink mixers, jewel- 
ers’ and dentists’ tools, ventilators, sewing ma- 
chines, movie projectors, hair dryers, car 


eee 
heaters. ] 
If your requirements demand it, we will de- 
sign a new motor for you. Just send us blue 
prints or the appliance for which you desire 


motor—we’ll design a motor for your approval. 
(T) oe someone please tell us why they called 


| f ) —<— > 
= SS > TO 
2 ,- tii 
a ae WIVE; Old lronsides }f-. 
| PO — SSIs 
| 








4 eee “V9, 





WU Ss ae 


Signal Electric Mfg. Co. Ohio the Buckeye State? Why not acorn state? 
Small motor specialists since 1890 They are coming to Ohio for white oak for use 
Menominee, Michigan in rehabilitation work on Old Ironsides because ex- 
perts have discovered that Ohio grows the best white 
oak on earth. 






Growing white oak isn’t the only thing Ohio does 
best. Many an Ohio manufactured product takes 
top ranking and Leland fractional horsepower 
motors is one of them. 





If your particular product demands an outstanding 


Is our small motor, come to Ohio for it—to Leland Electric. 
y One for testing purposes any time you send for it, 
and gladly. 


-- A.C. Single Phase Repulsion Induction 
revolving shaft D.C. Compound Wound 


A.C, Polyphase 


. 9 All in interchangeable frames. 
rN leak-proof ¢ 


“The foland Glectric Co. 
The Cooke Seal Ring will make it so. 


Eliminates stuffing box packing. De- Day ton: Ohio e U. = A. 
SS SZ 6 re 


creases friction on shaft. Costs little. 

Seals absolutely any gas or oil regard- ma 
less of the angle of the shaft. Ro- 
tates with it. A new, revolutionary 
device, basically patented. Over 
200,000 in use today. Standard equip- 


ment on many leading pumps, com- 
pressors, electrical devices. See your 





















jobber or write us direct. 


COOKE 
Seal Ring 


46 N. Green Street, Chicago, Ilinois—Dept. L 





fractionat 
————"——_ ~horsepower 





















SWITCHES, Battery and Baby Knife—Continued 
ryant Kilectric Co., Bridgeport, Conn. 
Chapman. See Frank W. svurse & Co. 
Chicago Elec. Mfg. Co., 28ul 8S. Halsted, Chicago, Ill. 
Chicago-Jetferson Fuse & Klec. Co., 1505 W. 15th, Chicago. 
Circle T. See Trumbull Elec. Mfg. C 
Connecticut Elec. Mtg. Co., Bridgeport, 
Crown. See Edwards & Co., inc 
Cutler-Hammer, Inc., 1288 St. 
Diamond H. See Hart Mfg. Co. 
Edwards & mm, Inc., 140th & Exterior, 
Electrad, inc., 428 Broadway, New York, 
Eureka. See Frank W. Morse & Co. 
Fahnestock Klec. Co., cor, East Ave. and 8th, Long Island 
City, N. Y¥. 
See Chicago Elec. Mfg. Co. 
H. & H. See Hart & Hegeman, 
Hegeman Elec. Co 
Hart Mtg. Co., Hartford, Conn. 
Hart & Hegeman, Div. of Arrow-Hert & Hegeman Elec. Co. 
Hartford, Conn. (Push Button.) 
Harwood. See Krank W. Morse & Co. 
Heinemann Elec. Co., Philadelphia, Pa. 
Jost. See Frank . M & b> 
Kappa. See Trumbull Elec. Mfg. Co. 
losrd, New York, 
H. 


Conn. 
Paul Ave., Milwaukee. 


New York, N. Y. 
N. Y. 


Div. of Arrow-Hart & 


Keil & Son, Francis, 401 E. a A 


Kendrick & Davis Co., Lebanon, N. 


Keystone. See Frank W. Morse & Co. 

King Mfg. Co., B. C., 302 Park Ave., Brooklyn, N. Y. 

Knox Porcelain Corp., Knoxville, Tenn. 

K-P-F Elec. Co., 855 Howard St., San Francisco, Cal. 

Kurz & Root, Appleton, Wis. 

Leviton Mfg. Co., 226 Newell, Brooklyn, N. Y. 

Lyons Mfg. Co. (Mt. Carmel), New Haven, Conn. 

Majestic Elec. Mfg. Co., 80 N. 12th St., St. Louis, Mo. 

Manhattan Elecl. Supply Co., 190 Sixth Ave., New York 
N.Y 

Morse Co., Frank W., Boston, Mass. 

Partrick & Wilkins Co., Philadelphia, Pa. 


Porcelain Products, Inc., Findlay, Ohio. 
Powerlite Switchboard Mfg. Co., 4149 E. 
Pullrite. See Frank W. Morse & Co. 
Reliabl2 Electric Co., 3145 Carroll Ave., Chicago, Ill. 
Samson Electric Co., Canton, Mass. 

Spero Elec. Mfg. Co., E. 33rd and Woodland Ave., Cleveland. 
Sta-Rite. See Frdnk W. Mosse & Co. 
Trumbull Elec. Mfg. Co., Plainville, 


79th, Cleveland, O. 


Conn. 


Trumbull-Vanderpoel Elec. Mfg. Co., Bantam, Conn. 
Wood Elec. Co.. C. D., 565 Broadway, New York. N. Y. 
SWITCHES, Mercury. 
(For Temperature Control Apparatus.) 
Con-Tac-Tor. See Time-O-Stat Controls Co. 
Cooper Hewitt Electric Co., 410 Eighth, Hoboken, N. J. 
Cramblet Engineering Div. of Time-O-Stat Controls Co., 286 
Milwaukee, Milwaukee, Wis. 
Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee. 
Fabrice Thermostatic Control Co., 4750 Sheridan Rd., Chi- 


cago, Ill. 
General Kontroler Co., 200 E. First, “ey oO. 
Kon-nec-tor. See Cooper Hewitt Elec. Co. 
Eontax. See General Kontroler 

Mercoid Corp., 564 . A " 
Safety Regulator Co., 529 S. Mathews, Los Angeles, Cal. 
Time-O-Stat Controls Co., Elkhart, Ind. 
SWITCHES, Motor Starting 

Accessible. See Trumbull-Vande a | Elec. Mfg. 
Aces. See Colt’s Patent Fire Arms Mfg. Co. 
Adam Elec. Co., Frank, St. Louis, 

Aurora Steel Products Co., Aurora, Ti. 

Barber Elec. Mfg. Co., North Attleboro, Mass. 
Bull Dog Electric Products Co., Detroit, Mick. 
Circle T. See Trumbull Elec. Mfg. . 

Colt’s Patent Fire Arms Mfg. Co., Hartford, Conn. 
Columbia Metal Box Co., 226 E. 144th, New York, N. ¥ 
Crouse-Hinds Co., Syracuse, N. Y. 

W. See Trumbull Elec. Mfg. Co. 

FA. See Adam Elec. Co., Frank. 

F. A. Triumph. See Metropolitan 7 Mfg. Ce. 

Federal Si Products Co., 2 Ave. Newark, N. J. 

Go. 606 Cherry, Ta niledelphia Pa. 


2907 Perkins Ave., Cleveland, O 
Lundy Co., A., Bldg., Pitteburgh. 

MacMillen Mfg. Co., 1400" N. Spring, Los Angeles, Cal. 
Major. See Adam Elec. Co., “rank. 

Mason. See Trumbull-Vanderpoe. lec. Co. 
Metropolitan Device Corp., 1250 Athaatien , Breoklyn, 


Metropolitan Elec. Mfg. Co., Blvd. at 14th, Leng Island 


City, N. Y. 
Murray. See Metro) —_ ™ Device Corp. 
Mutual. See Bull Elec. Products Co. 
Naro. See Metrepolitan Elec. Mfg. Co. 

Noark. See Colt’s Patent Fire Arms Mfg. Co. 
Nublade. See Colt’s Patent Fire Arms Mfg. ‘Co. 
Palmer Elec. & Mfg. Co., tham, Mass. 
— & Myers, a 5 ringfield, O. 

k. See anderpoel Elec. Mfg. Co 
Safelock. See Wootinghense Elec. & Mfg. Co. 
Schmuckler & Sons, 2232 N. 28th, Philadelphia, Pa. 
Square D Co., Detroit, Mich. 

. 8. See Wadswerth Elec. Mfg. Co. 
Tanner & Ce., Wm. F., 511 Sharp, Baltimere, Md. 
Trumbull Elec. Mfg. Co., Plainville, Conn. 

Mfg. Co., Bantam, Cona 
Trumbull-Vanderpoel Elec. 


Elec. Products 
1 ae Philadelphia. Pa. 


Cevington, 
Westinghouse Elec. & Mfz. Co., Mansfield, 0. 
SWITCHES, Remote Control 
P.sh Button, Magnetically Operated. 
Adam Elecrtric Co., Frank. St, Louisa. Mo. 
Allen-Bradley Co., 494 Reed, Milwaukee, Wis. 
Automatie Switch Co., 154 Grand, New York, Nf. 
Burke Controller Co., "369 Lexington Ave., New York, N. 
Clark Controller Co., 1146 E. 152nd, Cleveland, O. 
Cramer & Co., R. , 136 Liberty, New York, N. Y. 
Cutler-Hammer, Inc., ‘1287 St. Paul Ave., Milwaukee. 
Diamond H. See Hart Mfg. Co. 
Dunco. See Struthers Dunn, Inc. 
General Electric Co., Section W- 
Bridgeport, Conn. 
Hart Mfg. Co., Hartford, Conn. 
H. P. See Palmer Elec. & Mfg. Co. 
Industrial Controller Co., Milwaukee, 
Kato Engr. Co., Mankato, Minn. 
Major, F. A., System. See Adam Elec. Co. 
Monitor Controller Co., 51 8. Gay, Baltimore, Md 
Palmer Elec. & Mfg. Co., Waltham, Mass. 
Precise Mfg. Co., 254 Mill, Rochester, N. Y. 
See Precise Mfg. Co. 


Protectoswitch. 
See South pene Current Controller Co 


kg. C. 0. C. 
Sauter. See Cramer & Co., 
Signal Engineering & Mfg. ce, Vie W. 14th, New York 
South Bend Current Controller Co., South Bend, tnd. 
Struthers Dunn, Inc., 1135 Race, ‘Philadelphia, Pa. 
Takamine Corp., 208 Rawson St., Long Island City, N. Y¥ 
Teeple Co., L. R., 540 E. Ninth, Portland, Ore. 
Triplock. See Monitor Controller Co. 
Trumbull Elec. Mfg. Co., Plainville, 
Zenith Elec. Co., 537 


‘0. 
Chicago, Ill. 


Co. 


Merchandise 


233, 


Wis. 


Conn. 
Th. 


S. Dearborn, Chicago. 
az 





Dept., 


Electrical 


SWITCHES, Snap 


Weed TRG cccsccpccdcesvccces 
Fixture (Canopy, 


KEY 


Push 
Rotary 
cum 
See Also Switches, Snap; Heavy Duty. 














Adam Electric Co., Frank, St. Louis, ee ee ree 
Anylite Elec. Co., Ft. Wayne, Ind. c +e a8 os +e 
Arrow Electrie Div. of Arrow- -Hart “& 

Hegeman Elec. Co., Hartford, Conn...fsp P R L F 
Arrow Head. See Arrow Elec. 

Beaver —. Co., 625 N. Third, Newark, 

Mis. Bs, 26 05t5sb end estan nese cee SO? .c4«e 
Best. See United States Elec. Mfg. Corp. 

Brascolite. See Guth & Co., Edwin. 
Bremer Elec. Mfg. Co., 139 N. 7th, 

Philedeiphin, FE. .occcvecsscctesscees . 10 ee 6 
Bridgeport Switen Co 209 Center, 

ee. CR. cae eadhaenenssvee. 4 00 meee LF 
Bryant Klee. Co., Bridgeport, Conn...... fspP BRL F 
B. 8S. Co. See Bridgeport Switch Co. 

Carling Tool & Machine — 32 Unton 

Place, Hartford, Conn. ececeue wee 
Cirele F. Mfg. Co., ‘Trenton, N. PF iste 2 
Circle T. See Trumbull Elec. Mfg. Co. 

Connecticut Klec. Mfg. Co., Bridgeport, 

OE. peaknss~cete bas bedcedasmiaeenlas pPRBRBLF 
Crouse-Hinds Co., Syracuse, N. Y..... o Ms 
Cutler- Hammer, Inc., 1288 St. Paul 

Ave., Milwaukee, RS ee Se 
Diamond H. See Hart Mfg. Co. 

Dugle. See Bryant Elec. Ce. 
Economy fuse Mfg. Co., 2717 Greenview. ......... 

Bve., GHIMRBD, Ti ccccccnncsccescccses » 00 08 00 £0 F 
Gaynor Elec. Co., Bridgeport, Conn...... ree, ar 
General Eleer. Co., Section W-233, Mer- 

chandise Dept., Bridgeport, soreness fspP RLF 
Glo-Guide. See Bryant Elec. 

Gold Star Push Switch. io ‘Hart & 

Hegeman. 

Guth & Co., — 2615 Washington Ave., 

er "Aig Tip ee neti eee a a eee F 
Hart Mfg. Co. * Hartford, Conn pPRL.. 
Hart & Hegeman, Div. of Arrow-Hart & 

Hegeman Elec. Co. —— Bolt Control) fsp P RL F 


See Hart & Hegem 
See Hart & Hegemen Mfg. Co. 
Harvey, Bridgeport, Conn.. 
Morse, Frank W. 

S smeneen 401 E. 163rd, New 


226 Newell, 
Co. 


Hart. 
H. 
SOP. so BF 


York, N. 
Leviton Mfg. Co., 
Levolier. See McGill Mfg. 

McGill Mfg. Co., Valparaiso, Ind 
Marks a 2 Co., 80 a Ninth, Brook- 


lyn, a ° 
Metropolitan Elec. Mfg. "Co. 
14th St., Long Island” City, N o@ ss 
Morse Co., Frank W., 291 Congress, Boston... P 
National. See Standard Elec. Mfg. 
New England. See Paulding, John L. 
Nutmeg. See Hubbell, Harvey, Inc. 
Operite. See Morse Co., Frank A 
—_ 4. Seymour, Solvay Sta., Syracuse, 
Paulding, John I, New Bedford, Mass.. 
Pen Tap. See Beaver Mfg. Co. 
Perkins. See Bryant Elec. Co. 
Pilot Electric Mfg. Co., 323 Berry, Brook- 
Dh Mie  Rescinvass ces SAMAR ARBAROCSCSSS “0 wre G6 45 L .. 
Pilotoggle. See Pilot Elec. Mfg. Co. 
Pullrite. See Morse, Frank W. 
Rodale Mfg. Co., 200 Hudson, New York p .. .. 
Sears, Henry D., 80 Boylston, Boston.. f 
Smith & Co., T. C., 3915 Powelton Ave., 
Philadelphia, Pa. 
Snapit. See Marks Products 
Spartan. See Bryant Elec. Co. 
Standard Elec. Mfg. Co., 941 Wrightwood 
BORg GH, Bibcasccccecccccvscscace 
Trigle. See Bryant Elec. Co. 
Trumbull Elec. Mfg. Co., Plainville, Conn. f s 
Tumbolier. See Hart & Hegeman. 
Twi-Lite. See McGill Mfg. Co. 

United States Elec. Mfg. Corp., 222 W. 
1léth, New York, WN. YV..ccccccscccess f 
Victor. See Keil & Son, Francis. 

Weber. See Sears, Henry D. 
Workrite. See Morse, Frank W. 
Yankee. See Bryant Elec. Ce. 


SWITCHES, Snap; Heavy Duty 
Heavy duty ae switches for Electric Range and 


PR cs 
Pe oss 


Small Motor b 
Arrow Elec. Div. of Arrow-Hart & Hegeman Elec. Co., 
Hartford, Conn. 
Bryant Electric Co., Bridgeport, Conn. 
Diamond H. See Hart Mfg. Co. 
Domestic Electric Co., 7723 St. Clair Ave., Cleveland, Ohio. 
General Electric Co., Section W-233, Merchandise Dept., 
Bridgeport, Conn. 


Hart Mfg. Co., Hartford, Conn. 
Hart & Hegeman, Div. of Arrow-Hart & Hegeman Elec. Co., 
Hartford, Conn. 


SWITCHES, Storage Battery; Automatic Dis- 
connecting 

Cutler-Hammer, Inc., 1288 St. Paul Ave., 

Penn Electric Machine Co., Des Moines, Ia. 

Radioloc. See Cutler-Hammer Mfg. Co. 


SWITCHES, Tank 

Blackburn-Smith Corp., 25 W. 45th, New York, N. Y. 

Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee. 

Electrical Repair Co., 240 W. 25th, oe York, N. Y. 

General Electric Co., Schenectady, 

Inaustrial a Co., 8. hy Ps “Hanover Sts., 
waukee, 

Leader- Trahern’ Products Lo. , Decatur, Ill. 

Ostrander Elec. Wks., R., 911 Atlantic Ave., Brooklyn, 

Penn Elec. Switch Co., Wyotn & Walnut, Des Moines, Ia. 

Sundh Elec. Co., 209 Parkhurst, Newark, N. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


SWITCHES, Time (Automatic Clock Operated 
Switches) 
Anderson Mfg. Co., Albert & J. 


Milwaukee. 


Mil- 


M., 289 A, Bosten, Mass. 


Astrachron. See Gem Engineering Co. 

Automatic Elec. Heater Co., 1505 Race, Philadelphja, Pa. 

Automatic Elec. Mfg. Co., ‘Mankato, Minn. 

Automatic Lighting Co., 831 Greenmount Ave., Baltimore. 

Automatie Sprinkler . Of America, 910 B. of L. E. 
Bank Bldg., nylene Ohio. 

Automatic Timer 1841 Buclid Ave., Cleveland, 0. 

Berry, A. Hall, 73 S ieemer New York 
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Buckeye Time Switches, Inc., 1557 St. Clair Ave., Cleve- 
land, 

Cackle. See Berry A. Hall. 

Campbell Electric Mfg. Co., 15 Stewart, Lynn, Mass. 

Clark. See Automatic Heater Co. e 

Con-tac-tor. See Absolute Con-tac-tor 


Corp. 
Cramer & Co., BR. W., 136 Liberty, New York, N. Y. 
Kureka Tool & Machine Co., 42 Walnut, Newark, N. J. 
Frisch, Walter P., 104 Linden, Rochester, N. Y. 
Gem Engineering Co., Hempstead, N. Y 
General Electric Co., Schenectady, Y 
Go-N-Set. see G. & 8S. Research 
G. & 8S. Research Laboratory, 

Angeles, Cal. 

Hart Mfg. Co., Hartford, Conn. 
Hartford. See Berry A. Hall. 
Horni — Mfg. Co., 290 Hudson, New York, N. Y. 
Time Switch Sales & Service. 
E., roadway, 


Oakland, Cal. 
See Thompson Clock Co. 
Lamp-Lighter. See Robbins & Myers Co. 
Minerva, Ohio. 


Lab. | 
1269 Cochran Ave., Los 


Ohio Time Switch Co., 1439 ‘St. Clair Ave., 
Paragon Elec. Co., 409 8. Dearborn, Chicago, 
Racine. See Reliance Automatie Ltg. Co. 
Kadio Owl, 2269 KE. Slst, Los Angeles, Cal. 
Radio Switchman. See R-V Mfg. Co. 

Reliance Automatic Ltg. Co, 1925 Meade, Racine, Wis. 
esearch Mfg. era a... Cochran Ave., Los Angeles, 


Cleveland. 
Ill. 


kobbins & Myers Co., ringfleld, O. 

Ross Safety Switch i - E. 42nd, New York, N. Y. 

K-V Mtg. Co., Marshfield, *¥ 

Sauter. See Cramer & Co. 

States Co., Hartford, Conn. 

Thompson Clock Co., H. C., Bristol, Conn. 

Time Switch Sales & Service, 1841 Euclid Ave., Cleveland, 
0. § 

Tork Clocks, Inc., 12 E. 41st, New York, N. Y. 

Zenith Elec. Co., 537 8S. Dearborn, Chicago, Ill. 


TACHOMETERS 
Speed Indicators, Speedometers, Revolution Counters. 
Biddle, James G., 1211 Arch, Philadelphia, Pa. 
Brown Instrument Co., Wayne & Windrim, Philadelphia. 
Comet Elec. Co., 47 Union Trust Bldg., Indianapolis, 
Durant Mfg. Co., 655 Buffum, Milwaukee, Wis. 
Electric Tachometer Corp., Spring Garden & Broad St, 
Philadelphia, Pa. 
Holtzer-Cabot Elec. Co., Boston, Mass. 
Leeds & Northrup Co., 4901 Stenten Ave.. 
Productimeter. See Durant Mfg. Co. 
Standco. See Sticht & Co. 
Sticht & Co., H. H., 13 Park Row, New York, N. Y. 
Veeder Mfg. Co., 14 Sargeant, Hartford, Conn. 
Weston Elecl. Instrument Co., 582 Frelinghuysen Ave., 
Newark, N. J. 
Zernickow Co., O., 15 Park Row, New York, N. Y. 


TAGS, Cable; Pole and Battery 
American Radio Hardware Co., 135 Grand, New York, N. Y. 
(Battery Lead Tags.) 

Benedict Mfg. Co., East Syracuse, N. 
Brocklin ni ec’l Mfg. _ “Glenside, Pa. 
Crowe Name Plate & Mfg. Co., 1749 Grace, — Ill. 
Grammes & Sons, Inc., L. F., “Allentown 

International Tag Co., 319 N. ., Whipple, ; Ill. 


remax ucts, Inc., Niagar 1 
745 bers Brooklyn, i 2 
Conn. 


Philadelphia, Pa 


Viking Tool & Machine Co., 
Waterbury Button Ce., 


TAGS, Shipping 


Campbell Paper Box Co., South Bend, Ind. 
International Tag Co., 319 W. Whipple, Chicago, Ill. 
TANK SWITCHES. Switches 


K H 
TANKS, TINNING. 
TAPE, Asbestos 


See Wire Manufacturing Machines. 


American Asbestos Co., Norristown, Pa. 

Asbestos Fibre Spinning Co., North Wales, Pa. 
General Asbestos & Rubber Co., Charleston, 8. C. 
Johns-Manville Corp., New York, pf 
Mitchell-Rand Mfg. Co., 19 Vesey, New York, N. Y. 


Niagrite. See Johns-Manville, Inc. 
Shield Brand. See Mitchell-Rand Mfg. Co. 


TAPE, ngs | Linen, Silk; 


Tape, Sleeving, Webbing. 

Anchor Webbing Co., Nye, ~~? RL. (Cotton, Silk.) 
See Anchor Webbing Co. 

See Sidebotham, Inc., John. 

General Electric =n Schenectady, N. Y. 

Gilmer Co., L. H. (Tacony), Philadelphia, Pa. 

Hope Webbing Co., 1005 Main, Providence, R. I. 

Krout & Fite Mfg. Co., Allegheny Ave. & Emerald. 
Philadelphia, Pa. 

Co., New York, N. Y. 


—. Mfg. 19 Vesey, 


Pearce R. T., Covington, Ky. 

Shield Brand. See Mitchell-Rand Mfg. Co. 

Sidebotham, Inc., John, 4317 Griscom, Philadelphia, Pa. 
Smith Belting Co. (Germantown), Philadelphia, Pa. 
Superfine. See Windsor Webbing Co. 

Westinghouse <—y & Mfg. Co., east Pittsburgh, Pa. 
Windsor Webbing Co., Pawtuck ‘et, L 

Worcester Braiding Co., 34 Southbridge, Worcester, Mass. 
TAPE, Mica 

Chicago Mica Co., 345 Campbell, Valparaiso, Ind. 

Mica Insulator Ce. 200 Varick, a York, N. Y. 
Mica Mfg. -_r oq "Johnson, Brooklyn, . 
Mitchell-Rand Co., 19 Vesey, . York, N. Y. 


Westinghouse Ele  & Mfg. Co., East Pittsburgh, Pa. 

TAPE, Rubber and Friction 

Ackerman. See Ackurate Rubber Co. 

Ackurate Rubber Co., 25 Beaver St., New York, N. Y. 

Adamson & Co., Joseph, Columbia and Germantown Aves.. 
Philadelphia, Pa. 


Adhere. See Westinghouse Elec. & Mfg. Co. 
Alpha. See Johns-Manville, Inc. 
Amazon. See Graybar Elec. Co. 


Appleton Rubber Co., Franklin, Mass. 
Black Diamond. See Dunton Co., 
Boston Woven Hose & Rubber Co., Boston, Mass. 


Brooklyn. See Johns-Manville, Inc. 
Bull-Dog. See Boston Woven Hose & Rubber Co. 
Candee. See Ackurate Rubber Co. 


Canfield Rubber Co., Bridgeport, Conn. 

Canton. See Plymouth — Co. 

Clifton. See Clifton Mfg. 

Clifton Mfg. Co., 65 Broskside Ave., Boston 30, Mass. 

Competition. See New York — Wire Co. 

Double-Wear. See Dryden Rubber 

Dryden Rubber Co., 1014 8. Kildare Ave., Chicago, 

Durdee, A. & B. See Okenite Co. 

Dunton Co., M. W., 670 Eddy St., Providence, R. I. 

Dutch-Brand. See Van Cleef B 

Elkhart Rubber Wks., Elkhart, Ind. 

Firestone Tire & Rubber Co., Akron, O. 

General Electric Co., Section W-233, Merchandise Dept., 
Bridgeport, Conn. 

Graybar Pg Co., Rael Bidg., Lexington Ave. & 43rd 
St., New York 

Grimshaw. See New’ York Insulated Wire Co. 

Griptite. See Canfield Rubber Co. 
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Success AND ADVERSITY appear to be 
equally powerful for testing the mettle 
of a manoracompany. Some are over- 
bearing in good fortune, and usually 
they lack the stamina to meet their ob- 
ligations under reverses. In our more 
than 50 years, we have seen both 
smooth sailing and hard going at 
Robbins & Myers’. And it is rather a 
satisfaction to recall that there never 


was a Robbins & Myers contract that 


Always the Same, Whatever the Weather 





was not fulfilled to the letter as well as 
the spirit—never a Robbins & Myers 
promise to perform that wasn’t kept to 
the dot. In flush times, R & M has 
been just as careful to preserve the same 
fair demeanor and always tried to be 
generous. These things, of course, are 
as they should be, yet Robbins & 
Myers’ reputation for observing them 
probably is responsible for the solid 
friendship existing between us and our 
customers, new and old. 


If you have a problem in electrical-motored machinery come to Robbins 
& Myers. We offer you the facilities of a completely modern plant, and 
the experience of 31 years’ precision manufacture in designing, building 
and applying electric motors, generators, fans, and electrical appliances 


Adding Machines Confectioner’s Machinery 
Advertising Displays Conveyors 

Air Compressors Dental Lathes 

Baker's Machinery Dish Washers 

Blowers Driers 

Brick Machinery Floor Surfacers 

Churns Folding Machines 

Cloth Cutters Heaters 

Coffee Mills Heat Regulators 

Coin Counters Hoists 


Humidifiers ‘ Movie Projectors 
Ironing Machines Portable Tools 

Labeling Machines Printing Presses 

Oil Burners Spray Equipment 

Office Appliances Ticket Selling Machines 
Organ Blowers Vacuum Cleaners 
Mailing Machines Ventilating Fans 
Machine Tools Unit Heaters 

Meat Choppers Washing Machines 


Milking Machines Wrapping Machines 


Robbins & Myers, Inc. 


Springfield, Ohio 





Brantford, Ontario 
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TAPE, Rubber and Friction—Continued 

Holdfast Kuober Co., Atlanta, Ga. 

Holdtite See United States Rubber Co. 

Hydro-Proof. See Elknart Rubber Wks. 

Imperial Rubber Co., 220 Broadway, New York N. Y. 
Impervo. See Canfield Rubber Co. 

Irco. See Imperial Rubber Co. 
ohns-Manville Corp., New York, N. Y. 
Jomanco. See Johns-Manville, Inc. 

Kerite Ins. Wire & Cable Co., 30 Church, 
Manson. See Okonite Co. 
New York Insulated Wire Co., 
Okonite Co., Passaic, N. J. 
O. K. See Appleton Rubber Co 


New York, N. Y. 
114 Liberty, New York, N. Y 


P. & B. See Ruberoid Co. 
Paratex See Appleton Rubber Co 
Paruco. See Passaic Rubber Co. 


Passaic Rubber Co., 
Plymouth Rubber Co., 1400 Revere, Canton, Mass 
Red- X. St. Louis Rubber Cement Co 

Rello. See United States Rubber Co. 
Ruberoid Co., 95 Madison Ave., New eae N. ¥ 

I. See Superior Insulating Tape 
Siipknot. See Plymouth Rubber Co. 
Star. See Sullivan & Sons Mfg. Co., J. 
Sticka. See Graybar Elec. Co. 
Stixwell. See Clifton Mfg. Co. 
Sullivan & Sons Mfg. Co., J., 2224 N. 9th, Philadelphia, Pa 
Superior Insulating Tape Co., 3044 Lambdin Ave., St. Louis 
2-Plex. See Holdfast Rubber Co. 
et See United States Rubber Co. 
United States Rubber Co., 1790 Broadway, 
Yan Cleef Bros., 7722 Woodlawn Ave., 


Clifton, N. J. 


New York, NY 
Chicago. 


Victor. See Graybar Elec. Co. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn 

General Electric Co., Section W-253, Merchandise De; 


Bridgeport, Conn. 
Irvington Varnish & Insulator Co., 
Mica Insulator Co., 2 arick, 
Mitchell-Rand Mfg. Co., 19 Vesey, 
New Jersey Wood Finishing Co., Woodbridge, 
Radiotape. See Respro, Inc. 
Respro, Inc., Wellington Ave. (Auburn), 
Shield Brand. See Mitchell-Rand Mfg. 
Sico. See Standard Insulator Co. 
Standard Insulation Co, t Rutherford, N. J 
Voltape. See Respro, Inc. 


TAPING MACHINES, on 


Irvington, N. J. 


m3. 
Providence, R 1 
Co. 


Cm ore Works, P. 1820 Chouteau Ave., St 
uis. MO. 
Columbia Machine Works & Malleable Iron Co., Atlantie 


Ave. and Chestnut S8t., Brooklyn, N. Y. 
Electric Service Supplies Co., 17th *& Cambria Sts. Phila 
delphia, 
Griswold "Machine Co., George, 
Ridlon Company, Frank, Boston 
Segur. See Electric Service Sevplies. ‘Co. 
TAPING MACHINES, Wire 
American Insulating Machinery Co., 519 Huntington Ave. 
Philadelphia, Pa. 
Wire Machinery Corp. of Am., New Haven, Conn. 
TAPS. See Stocks, Dies and Reamers. 
"ENSION DEVICES, Cell Wire. See Racks. 
TENSION MACHINES, Band Wire 


— Haven, Cenn 


Wire Ree! 


Electric Service Supplies Co., 17th & Cambria Sts.. Phils 
delphia, Pa. 
Peerless. See Electric Service Supplies Co. 
TERMINALS AND CONNECTORS 
Low ry Terminals and Connectors. 
All-in-One. See Ohio Parts Co. 

-Ni » 2801 Fort, W., Detroit, Mick. 
Bassett Metal Goods Co., Derby, Conn. (General Selling 
Agent, Hatheway & Co., 16 , New York, N. 

Burton-Rogers Co., Boston, Mass. 

Cabelug. See Jones, Howard B. 

Clark Metal Prodi 490 Hancock Ave., Bridgeport. 

Dixfe Supply Co., 91 7th Ave., New Yerk. 

Double Grip. See Pons, Eugene 

Eagle Elec. Mfg. Co., 59 Hall, Brooklyn, N. Y. 

Electron. See Bassett Metal Co. 

Fahnestock Elec. Co., East Ave. and 8th, Long Island 


City, N. 
Grammes & Sons, Inc., L. F., Allentown, Pa. 
Co., 198 Bradford, Brooklyn, N. Y. 
Jones, Howard B., 2226 Wabansia, Chicago, Ill. 


See Kulier Elec. Mfg. Co. 
Kulier Elec. 575 Pierce Ave., Long Island City 
Morse Co., Bos’ Mass. 


Mfg. Co. 

ank W.. 
Nu-Way Snap. See Hatheway Mfg. Co. 
Ohio Parts Co., 330] Colerain Ave., Cincinnati, 0. 
Orum, 8. BR. M., 508 N. 11th, Philadelphia, Pa. 
Patton-MacGuyer *Co., Prov idence, 1. 
Pons, Eugene, 927 Gi as Ave., a. N. Y 


Peterson Co., 
Rajah (o., ‘Bloomfield. ; We 


Salem Elec’! Supply Co., Salem, Mass. 
Sherman Mfg. Co., H. B., Battle Creek, Mich 
Shure. See Burton-Rogers Co. 


Tinkerbox. See Weber Elec. Wks. 

Waterbury, Button Co., Waterbury, Conn. 

Weber Elec. Wks., Brooklyn Sta. Cleveland, 0 
Wolverine Tube Co., 1415 Central Ave., Detroit, Mic 
Zierick Machine Wks.. F. R., Howard, New York 


TEST BENCHES, Armature 

Allen Electric & Equipment Co., Kalamazoo, Michigan 
Burton & Rogers Co., Boston, Mass 

Cowie Electric Co.. E. S., 1816 McGee, City, M: 
Electric Machine Corp., 529 S. N. J Ind 
Hobart Bros. Co., Troy. Ohio 

Marshall Elee. Co.. Elkhart, Ind 

Miho Company, 717 Sycamore, Cincinnati, 
North East Electric Co., ester, N. 
Pence & Son, H. O., San Luis Obispo, Cal 
Weidenhoff, Josenh. 425° W. Roosevelt. Road. 
TESTING INSTRUMENTS. See Instruments 


TESTERS, Coil 

(Includes Armature Growlers, 
portable testing devices). 
Ace See Weidenhoff. Josenh 
Allen-Bradley Co., 494 Reed, 
Allen Electric & Equipment 
Ankenbrandt, J. 
Armeter 

Ave., 


Kansas 
Indianapelis, 


Ohie 


Chicago, Il 


and ether 
Instruments 


trouble shooters, 
See also 


Milwaukee, Wis. 

Co.. Kalamazoo, 
.. 2140 Wakeman, Toledo, 
See Chapman Electric Works, P. E., 
St. Louis, Mo. 


Michigan 
Ohio. 
1820 Chouteau 
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The best in flexible arms 
for portable and thera- 
peutic lamps, etc. 

MADF of ctee! and brass 


in all Finishes. Special 
requirements. 


Yischeovarm 
Oe gears 


arms designed to your 


Write for prices. 
CHAS. FISCHER SPRING CO. 
238 Kent Avenue 





Brooklyn, N. Y. 
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For Supreme Musical Performance 


JORDARSON 


AUDIO & 
POWER 
TRANSFORMERS 


THORDARSON ELECTRIC MFG. CO. 
Transformer Specialists Since 1895 
Huron and Kingsbury Sts., Chicago, II. 














—~ Electric Products Co., Goshen, Ind. (Storage 

attery) 

a Meter. See Indiana Mfg. & Elec. Co., also Case 
ec. 


Burton & Rogers Co., 857 Boylston, Boston, Mass. 

Case Elec. Co., Marion, Ind. 

Century Electrical Co., 102 Randall Ave., Syracuse, N. Y. 
Chapman Elec’] Works, P. E., 1820 Chouteau Ave., St. 


. Mo. 

Colpin Corp., 6110 S. Main, Los ~ anes Cal. 
Columbia. See Weidenhoff, Josep 

Comparometer Co., New Ulm, Minn 

Cowie Electric Co., E. 8., } McGee, Kansas 
Economy. See Weidenhoff, Jose 
Electric Controller & Mfg. Co., 
Electric Machine Corp., 529 8. 
Klectrotest. See Comparometer Company. 
Elmco. See Electric Machine Corp. 
Ev-Ri-Test. See Weidenhoff, Jesrph. 
Forest Electrie Co., 
Ga-Jit. 
General Instrument 
Herald Elec. Co., 29 East Ave., New York, 
Hobart Ohio. 

Ideal. 


Indiana Mfg. & Eleetrie Co., Marion, . 
Kietzman Electrical Mfg. Co., 234 N. Central, Gilman, II) 
Leich Electric Co., Genoa, IIl. 

Lundin Electric Machine oo 10 Thacher, Boston, 
Mallory Electrie Co., Bidg., Toledo, Ohio. 
Marshall Elec. wad. 

Miho Company, 717 Sy Cincinnati, Ohio. 


City, Mo. 


‘2700 E. 79th, Cleveland. 
N. J., Indianapolis, Ind. 


New York. N. Y. 
» & 


Indiana 


Mass. 





Minn 





a ry Y 
See Forest Electric Co. 

See Forest Electrie Co. 
Portostat. See Forest Electric Co. 
Presto. See Metal Spestaniies a Co. 
Reliable Parts Mfg. Co., Wellington, Ohio. 
Rex Batrystat. Bartiett — Co. 
Scout. See Leich Eleetrie Compa 
Servwell Sales Sop.. 1749 N. Winchester Ave., 

Ipin 


vom All. See Co! Corp. 
Teat-O- Meter. See Weidenhoff, Joseph. 
Test-Rite. See Colpin Corp. 
Victory. See Weidenhoff, Joseph. 

Weidenhoff, Joseph. 4352 W. Roosevelt Rd.. Chieage. Ii 
TESTING LABORATORIES 
Flec’l Testing Laboratories, 80th St. and East End Ave., 

ew York, NY. 

National Elec’! Inst. Co., 162 Sideey.. Spabetton, Mass. 
New York Testing Laboratories, 80 Washington, New York. 


Rubicon Co., 29 N. Sixth. Philadelphia, Pa. 
Pittsburgh. Pa. 
Laboratory Stand- 


Paneltest. 
Portometer. 


Chicago, I 


Stupakoff Laboratories, 6617 Hamilton Ave.. 
= JUNCTIONS. See Instruments, 
ry 


THERMOSTATIC METAL 
Chace Valve Co., W. M., 1600 Beard Ave., aaa 


Mich. 
Coffin Mfg. Co., B , 30 Court, Newark, N 


Cook Plate Co., Edw. N., 70 Ship, Providence, R. I. 

fmoroved Seamless Wire Co., 775 dence, R. 1 
Interstate Products Corp., 29 Commercial, Newark, N. J 
ileo. See H. + Wilson Co. 

Wilson Co., H. » 97 Chestnut, Newark, N. J. 

TH soumartiree 


American Thermostat Co., 226 Jeliff ne Newark, N. J 
pareatis Appliance Co., Jackson, Mich. 

Bak-Rit See Electrie Appliance Mfg. Co. 

Bishop < Babcock Sales Co., 4901 Hamilton Ave., N. E.. 


Cleveland, O. 
Boston Machine Wks. Co., 5 ee, Som. Mass. 
ance 


Brown. See Electrie Automatic A 
Brown Instrument Co., yne & Windrim, Philadelphia, Pe Pa. 


Burke Controller Co., 369 Lexington Ave., 


= Elec. Appliance Co., 100 Massachusetts Ave., ak: 

asa 

Cramblett Engineering Div. of Time-O-Stat Controls Co., 
286 Milwaukee, Milwaukee, Wis. 

Coffin Mfg. Co., B Newark, N. J. 

Diarond H. See Hart’ Mfe. 

Electric Automatic Appliance Co., Denver, Colo. 

Electrie Heat Control Co., 5902 Carnegie Ave., Cleveland, 0 

Electric Maid. See Hankscraft " 

Fabrice Thermostatic Control Co., 4750 Sheridan Rd.. 
Chicago, Til. 

Freas Thermo-Electric Co., 1206 S. Grove, Irvington, N. J 


Globe Mfg. Co., Battle Creek, Mich. 

Hankecraft Co., 615 E Washing’ ton, Madison, Wis 
Hart Mfg. Co., Hartford, Goon, 

Hi-Lo See Boston ee Wks. 


Co. 
Hynes & Cor Elec. Corp., 406 N. Pearl, Albany, N. Y 


Interstate Products Corp., be Commercial, Newark, N. J 

King. _ See Electric Heat Control Co. 

Man n Elecl. Supply Co 190 Sixt Ave New Yor 

Marvel See American Thermostat Co. 

Mercoid Corp.. 564 W. Adams, Chicago, Ill. 

Moeller, A. E.. 261 Sumpter, Brooklyn, N. Y 

Midget. See Coffin Mfg. Co., B. F. 

National Steel Construction Co., 425 Fountenac, Seattle. 
Wash 

Pvratherm Ree Federal Gauge Co. 

Safety Regulator Co., 529 S. Mathews, Los Angeles, Cal 

Savutime evioes. Inc., 88 Manhattan. Rochester N. Y 

Struthers Dunn. Ine., 1135 Race, Philadelphia, Pa. 


Standard Thermometer Co., 
Tagliabue Mfg. Co., C. J., 
Teeple Co.. L. 


65 Shirley, Boston 19. Mase 
18 83rd. Brooklyn, N. Y 
R, 540 E. 9th, Portland. Ore 
Thermolectric. See Bishop & Babcock Sales 
Thermosnan. See Spencer Thermostat Co. 
Time-O-Stat Controls Co., Elkhart. Ind 


Co 


Trent Co., Harold E., 439 N. 12th. Philadelphia, Pa 
Visaflame. See Mercoid Corp. 

Westinghouse Elec. & Mfg. Co.. East Pittsburgh, Pa 
Wileolator Co.. 17 Nevada, Newarl y J 
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TIGHTENERS, Commutator 
Elmes Engineering Works, Chas. F., 


Chicago, Ill. 
TIME SWITCHES. See Switches, Time. 
venmine TANKS, WIRE. See Wire Manufacturing Ma- 
en. 
TINSEL. See Wire, Insulated. 


322 N. Morgan, 


TIPS, Cord 
Duro. See McEvoy, C. H. 
McEvoy, C. H., 430 Broadway, Lowell, Mass. 


National Acme Mtg. Co., 7500 Stanton Ave., Cleveland, O. 
Norden 8S. 180 S. Water, gy soma RL 

Rome Wire Co., Div. of General’ Cab . Rome, N. Y. 
Waterbury. Brass Goods Corp., Waterbury, 

TOOLS, Commutator Slotting. See Slotting Machines & 
Tools, Commutator. 


TOOLS, Commutator Truing 


Acme. See G.ecen Equipment Cosp- 
a — uipment Co., N. Pitcher St., Kalamasos, 


Binghamton Flexible Shaft Co., Binghamton, N. Y. 


Central Mfg. Co., Fairfield, Ia. 
Green Equipment Corp., Monadnock Block, Chicago, Ill. 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, 


{mperial. See Martindale Elec. Co. 
Jordan Bros., 74 Beekman, New York, N. Y. 
Martindale Elec. Co.. 1262 W. Fourth, Cleveland, Ohio. 


TOOLS, Storage Battery 
Battery Euipment & Supply Co., 
Chicago, cks. 


7530 Greenwood Ave, 
Battery 
Pressers, 


Trucks, Plate 


Strainers 
Battery Parts Co., burg, Pa. (Leads. ) 
Battery Tools Co., 29 Willow, Montclair, N. J. 
Besco. See Battery Equipment & te ee 
Bobbett Elec. Mfg. Co, 811 E. 43rd ., Chicago, Ill 
(Knife Heaters.) 
Canedy-Otto Mfg. Co., 1816 MeGee, Chicago Heights, Ill 
(Floor Vises.) 
Oe: Elec. 0o., Schenectady, N. Y. (Lead Burning 
Heet-A- Knife. See Op-al. Elec. & Mfg. 


Co. 
Ohio Parts Co., 3301 Ne] Ave., Cincinnati. eg ol 


Op-al Elec. & ‘Mfg. Co., 7 E. 30th St., India 
(Knife Heaters.) 
m, S. R. M., 503 N. 11th, Philadelphia, (Pillar 
Post Sleeves, Reamers, Strap ag Terminal 
Pullers, Steamers, Racks or Stands, Terminal 
Shapers, Battery Analyzer, Post Sealing Machine, Plate 
ae Se Press and Stands.) 


Tatip. 

Reliable Parts Mfg. Co., Wellington, O. 
(Steamer and Still, Filler, Separator Cutter, Clips, Car- 
tier, Post Cutter, Terminal and Cell Puller. 

Thompson Mfg. Co., Meadville, Pa. (Reamers, Terminal! 
Post Pullers, Pressing Tongs.) 


TORCHES AND FURNACES 
Acetylene, Alcohol, Gasoline, Kerosene. 
Bernz Co., Otto, Newark, N. 
Clayton & Lambert Mfg. Co., Detroit, Mich. 
Dreadnaught. See Wall Mfg. Supply Co. 
Klein & Sons, Mathias, aeenee. Il. 
Lasher-Peerblow Co., 237 rrison Ave., Boston, Mass. 
McGill Mfg. Co., Mareen Ind. 
Peerless. See Lasher-Peerblow Co. 
Staysalite. See Klein & Sons, Mathias. 


TORPEDO Cord. See Twine. 
—e BALANCES. See Instruments, Laboratory Stand- 
TRARSFORMERS 
o. See Radio Cireult Compenents. 
= ube Sign. See Transformers, Oi] Burn 


Oil Burner Bute See Transformers, oy “& Inter- 
mediate Voltage 


TRANSFORMERS, 


Voltage 
For Oil Burners, Gas Tube Signs, and other special pur 


poses. 

American Bosch Magnete Corp., Mass. 

American Transformer Co., Newark, N. J. 

Campbell Elec. Mfg. Lynn Mass. 

Chicago-Jefferson Fuse & Elec. Co., 1505 W. 15th, Chicago, 
Detroit, ich. 


Low and Intermediate 


El i ), Bridgeport, ; 
Maahetten Elecl. Supply Co., 190 Sixth Ave., New York, 


Sorgel Electric Co., 89 W. Water, Milwaukee, Wis. 
Standard Transformer Co., Warren, 
be ag Elec. Mfg. Co., Huron & Kingsbury Sts, Chi- 
cago, ° 
— Mfg. Co., R. E., First National Bank Bidg., Pitts- 
rgh a. 
Ward Leonard Elec. Co., Mt. Vernon, N. Y. 
ectric is. 


ebster El 
TRANSMISSION DRIVES. ‘See Chain, Transmission. 


TRANSMITTERS, Power 
—— drive giving a variety of speeds for use in 
jen with coil taping machines. 


Electric Service \ eee Co., 17th & Cambria Sts., 
Ms gy ye We. 4 Sites Cian tin 
gur. See ¢ > upplies 
TROUBLE FINDERS. [net Portable and 
Switch ; also 
TRUCKS, Armature. —. ‘Lifts, Armature. 
TRUCKS, Factory Steel 
Ante Steel Stool Co., Plainwell, Mich. 
TRUING Devices. Commutator. See Tools, Commutator. 
TUBE (Tubes) (Tubing) Adapters. See Radio Receiver Parts. 
Brass. See Tubing, Brass. 


Condenser. 


See Tubing, Brass and Copper 
Copper. 


See Tubing, Brass. 
Cutters. See Stocks, Dies, etc. 
Fibre. See Fibre. 

Fibre Candle. See Candles 

Mica. See Mica. 

Paper. See Tubes, Paper. 
Platinum. See Platinum. 
Pyrometer. See Cores, Resistance. 
Refractory. See Cores, Resistance. 
Radio. See Radio Vacuum Tubes 


Varnished Fabric. See Tubing, Varnished Fabric. 


TUBES, Paper; Cores; Sleeves, Bushings 
Cleveland Container Co., 10800 Berea Rd., Cleveland, O. 
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THERMOSTATIC METAL 


For Low and Hich Temperatures 


Our No. 1800 metal a temperatures up to 
45 

Our No. 2800 metal for temperatures up to 
1500° F. 

Ww. M. CHACE VALVE COMPANY 


1600 Beard Avenue. Detroit, Mich. 
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Universal Motor 


for 110 Volts 


Suitable for phono- 
graph drives, drink 
mixers, sewing ma- 
chines, small Lathes, 
etc. 

Battery motors and 
small generators our 





No. 44 specialty. Send for cir- 
cular. 


LIBERAL DISCOUNTS TO DEALERS. 


KENDRICK & DAVIS CO. 


LEBANON, NEW HAMPSHIRE 




















How would you 
select a motor? 


You would, of course, want the 
most dependable, quietest motor 
for the lowest price to suit your 
special need. Electrical appliance 
manufacturers find B-Line motors 
especially adapted to their operat- 
ing conditions, and their choice is 
the result of hard experience. We 
have to produce the goods,—and 


B-Line Motors 


do, or we'll make good. 





Made in Repulsion In- 
duction and Squirrel. 
cage types; single phase, 
polyphase and D.C. 
types. Sizes from 
“eighths” to “threes.” 
A.C. and D.C. frames 


Sales Offices in Principal Cities insorchangeable. 





THE BROWN-BROCKMEYER CO., Inc., Dayton, Ohio 














€ [& NATIONAL % | AL *& 


HEOSTAT 


UNEQUALED: BUT COST NO MORE 
Adjustable Resistance 
At Its Best 
SMALL IN SIZE 
LIGHT IN WEIGHT 
HIGH IN QUALITY FINE 
LOW IN PRICE CONTROL DIMMERS, ETC. 
LONG IN LIFE RADIO RHEOSTATS 


Our 20th Year—Ask for Catalog 


National Electric Controller Company 
5315 Ravenswood Ave., Chicago, Ill., U.S. A. 





MOTOR SPEED CONTROLLERS 
LABORATORY RHEOSTATS 
HEAT REGULATORS 
FIELD RHEOSTATS 























Control 
Apparai 


{ i Standard- ew 
Union Electric Mfg.Co. Explosion. 
Offices in all Principal Cities For 
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Wherever Electrical 
Manufacturers Have 
an Instrument 


Problem 





HAT should you consider, primarily, in selecting electrical 
measuring instruments for mounting on your product? 


Unquestionably it is SERVICE 


Your equipment is compared with other makes largely on the 
basis of its performance. 


Price, certainly, has something to do with consumer acceptance; 
but it is not the only factor, nor is it even the first consideration, 
leading to a choice as between two or more competing products. 
The great majority of buyers in all markets look first for evidence 
of quality, reliability and service 


Weston instruments, furnished as an integral part of your equip- 
ment, cannot fail to impress the discriminating buyer with a 
sense of your interest in his protection. They give evidence of 
highest efficiency and absolute reliability with respect to the 
operation of the machine or apparatus so equipped 


More than this, your sales organization is never required to 
defend either your selection or your policy of service when you 
employ, or recommend the use of, ‘‘Westons.’’ They are univer- 
sally recognized as the highest standards of quality 


Weston engineering and sales representatives are located in all 
the principal cities of the world. If your product requires an 
indicating instrument, or if there is a possibility that some type 
of meter might enhance the value or improve the service of your 
equipment, by all means consult with our nearest office. You 
will find Weston offices, the world over, thoroughly experienced 
and equipped to give you expert recommendations. Each one is 
a veritable Factory-in-the-Field for your convenience 


WESTON ELECTRICAL 
INSTRUMENT CORPORATION 


582 Frelinghuysen Avenue, Newark, N. J. 





Fan-shaped Switch- 
board Instruments 





144” Diameter 2” Diameter 
1.C., D.C., and AC., D.C., end 
Thermo-Couple Thermo-Couple 

Panel Type Panel Type 






Instruments es struments 


PIONEERS 
SINCE [888 w 


INSTRUME Ts 

















WAXES 
COMPOUNDS 


suit 


to every requirement. Com- 
pounded to your specifications. 

One-half million pounds standard grade 
in storage at all times assuring 


prompt shipment. 
Samples on request. 


NATIONAL WAX CO. 


189 W. Madison St., Chicago, Ill. 











Toes. Paper; Cores; Sleeves, Bushings—Continued 
Tube Co., Mystic, 

ieeraame See Climax Tube Co. 

McCausland, J. E., 86 Valley, Providence, R. I. 

Pairpoint Corp., New Bedford, Mass. 

Reliable Elec. Co., 3145 Carroll Ave., Chicago, Ill. 

Remington Mfg. Co., 939 Barnum Ave., Bridgeport, Conn. 

Standard Underground Cable Co., Div. of General Cable 


Corp., Pittsburgh, Pa. 
Stone Paper be Co., 38 O. N. E., Washington, D. C. 
Textile Tube Co., Fall River, Mass. (Paper Sleeves.) 
TUBING, Brass and Copper 

American Brass Co., 25 Broadway, New York, N. Y. 
Anaconda. See American Brass Co 

Baltimore Tube Co., Baltimore, Md. 

Bridgeport Brass Co., Bridgeport, Conn. 


Bull Dog. See National Elec. Products 

Chase Brass & Copper Co., Meg yg Conn. 

Conklin Brass & Copper Co., T. , 54 Lafayette, New York. 
Cook, Dunbar Smith Co., 85 Bi . Providence, R. I. 

Dallas Brass & Copper Co., 820 Orleans, Chicago, Ill. 
mch Mtg. Co., 128 Robbins, — Conn. 


Mueller Brass Co., Port Huron, Mich. 
— Copper & Smelting Co., 395 Coltman Rd., Cleve- 
ani 


National Electric Products Corp., Pittsburgh, Pa. 

Randolph Clowes Co., Waterbury, Conn. 

Relleum. See Mueller Brass Co. 

Roberts Tube Works, 2500 Military Ave., Detroit, Mich. 

Rome Brass & Rome, N. Y. 

Rome Hollow Wire & Tube Se. Rome, N. Y. 

Rome Turney Radiator Co. 

Scovill Mfg. Co., Water i n. 

Standard Underground Cable Co. (Div. 
Corp.), Pittsburgh, Pa. 

Summerill Tubing Co., Bridgeport, Pa. 

Torringto 


Torrington Mfg. Co., n, Conn. 
United Wire & Supply Co., 1497 Elmwood Ave., Providence. 
Wells Co., A. H., Watertown Ave., Waterbury, 
Wolverine Tube Co., 1415 Central Ave., Detroit, Mich. 
TUBING, Flexible Metallic 

(Flexible Tubing.) 
Almond Mfg. Co., T. R., 
American Metal Moulding Fo 
Auto-Brassflex. 


ef General Cable 


shburnham, Mass 

146 Coit 8t., w iretagten, N. J. 

See National Metal Molding Co. 

Auto-Steelfiex. See National Metal Molding Co. 

Breeze Corp., Inc., 24 S. 6th, Newark, N. J. 

Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y. 

——- _ Products Corp., 1110 Fulton Bidg., Pitts- 
urgh, Pa. 

Riflex. See United Metal Hose Co. 

Sleeper & Hartley, Inc.. Worcester, Mass. 

Time-O-Stat Controls Co., Elkhart, Ind. 

Titeflex Metal Hose Co., Newark, N. J. 

Triangle —.. Co., Dry Harbor Rd. 


and Cooper Ave., 
Brooklyn, N. 


United Metal ae Co., 724 Garrison Ave., New York, N. Y. 
White Dental Mfg. Co., S., 152 W. 42nd, New York, 
TUBING, Rubber 


Rubber Tubing for Insulating Wire in Instruments 
Telegraph Signal Lines. 
Faultless Rubber Co., Ashland, O. 
Forest City Rubber Co., 1276 Ontario, Cleveland, O. 
Goodrich Rubber Co., B. F., Akron, O 
Tyler Rubber Co., Andover, Mass. 
Vulcanized Rubber Co., 251 Fourth Ave., New York, N. Y. 
TUBING, Varnished Fabric 
Insulating Tubing—Spaghetti. 
Aeme Wire Co., New Haven, Conn. 
Alpha Radio Supply Co., 520 Broadway, New York, N. Y. 
Bentley-Harris Mfg. Co., Conshohocken, Pa. 


and 


Brand & Co., William, 268 Fourth Ave., New York, N. Y. 

Empire. See Mica Insulator Co. 

General Electric Co., Section W-233, Merchandise Dept., 
Bridgeport, Conn 

Goodrich Rubber Co., B. F., Akron, O. 

Insulated Duct & Cahle Co., Stokes, Trenton, N. J. 

Insuline Corp. of America, 78 Cortlandt, New York, N. Y 

Irvington Varnish & Insulator Co., Irvington, N. J. 

Lee Tire & Rubber Co., Conshohocken, Pa. 

Mica Insulator Co., Vari New York, N. Y. 

Mitchell- a Mfg. Co., 19 Vesey, New York, N. Y. 

Pearce Co. T., Covington, Ky. (Insulated Wared Cotton.) 

Turbo. See , a & Co. 


Varfiex Corp., Rome. N. Y. 


TURNED-UP BOXES AND CABINETS. 
Sheet Steel. 


TWINE, Armature Winding; 

Mitchell-Rand Mfg. Co., 19 Vesey, New York, N 

Winne & Son, Frank W., 42 N. Front, Philadelphis, Pa. 

UNDERCUTTERS, Mica. See Slotting Machines & Toels 
Commutator. 

UNITS, Refrigerator Condenser. See Condenser Units, Re- 
frigeratcr 


UNITS, Rods and Grids, Resistance 
Acme Elec. Heating Co., Dept. R. 1217 W ome Boston. 
Allen-Bradley Co., 494 Reed, en 

Automatic Electric Heater Co., 6 Race, Philadelphia, Pa 
Bradleyunit. See Allen Ba ay rs 

Buffalo Products Co., Broome & Lafayette —. New York 
Burger, J. P., 1813 Columbus Rd., — 

Calrod. See Elec. Appliance 

Carter Radio Co., 2422 Prospect ane, “Chicage, Ml. 
Chromalax. See Edwin L. Wiegand Co. 

Clark Controller Co., 1146 E. 152nd, Cleveland, O. 
Crown Coloring & Chemical Co., 33 W. 17th, New York. 
Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee. 
Dalton Elec. Heating Co., 287 Bridge St., Salem, Mass. 
Dalton-Marsh Co., 88 Holten, Danvers, Mass. 
Daric Co., 35 E. 21st, New York, N. Y 
Di-El-Ite. See Wirt Co. 

Jos., Jersey City, N. 
Mfg. Co., 59 Hall, Brooklyn, Ky. 


4s 


See Cabinets 


Torpete sore 


Dixon Crucible Co., 
Eagle Elec. 


Z. 


Electrical 









Edgerest. See Industrial a. Co. 

Edgewound. See Monitor Con 

Edison Electric Appliance Co., 5600." Ww. Taylor, Chicago, Il. 

Elec. Controller & Mfg. Co., 2700 E. 79th, oe” 

Electro Thermal-Unit Co., 44 N. Fourth, adelphia, Pa. 

Elemite. See Louthan Mfg. Co. 

Fits-All. See Eagle Elec. Mfg. Co. 

Fitz-All. See Rodale Mfg. Co. 

Fitz-Rite. See Rodale Mfg. Co. 

Fix-All. See Witlow Elec. Mfg. Co. 

F & M. See Hiram Marks Elec. Co. 

General Electric Co., ae, ie A 

Globar Corp., Niagara Falls, N. 

Glo-Well. See Eagle Elec. Mfg. 

Gold Seal Elecl. Co. of Ohio, 
York, N. 

Hance-Parker “Mfg. Co., 

Hankscraft Co., 
Heater Unit.) 


Xoo. 
Inc., 250 Park New 
Meriden, Conn 

615 E. Washington, "Hediom, 


Ave., 


Wis. (Oven 


Hardwick, Hindle, Inc., 122 Greenwich, New York, N. Y. 

tiexwound. See Monitor Controller Co. 

Industrial Controller Co., S. Pierce & Hanover Sts., Mil- 
waukee, Wis 


Industrial Heater Co., 300 Canal, 

International Resistance Co., 
‘(Radio Resistance.) 

Krischer’s Mfg. Co., 255 Calyer, Brooklyn. 

Louthan Mfg. , East Liverpool, 0. 

Marks, Elec. Co., Hiram, 304 Woodward Ave., Detroit, Micb 

Monitor Edgewound. See Clark Controller €o. 

Monitor Controller Co., 51 8. Gay, Baltimore, Md. 

National Elec’l Supply’ Co., 1328 New York Ave., Washing 
ton, D 

Nelco. See Nelson Electric Co. 

Nelson Electric Co., Plant City, Fla. 

2833 N. Western Ave., 


New Yo im 4 
2006 Chestnut, Philadephia, Pa 


Northern Electric Co., Chicago, 
Ogden Mfg. Co., 3947 ofttmttese Ave., Chicag Zo, m 
Ohmite Mfg. Co., 642 N. —— Ave., Chicago, I 
Ohm-Spun. See States 

Op-al Elec. & Mfg. oo “i057 W. 30th, Indianapolis, Ind 
Parker & Co., J. C., 407 Bulletin Bidg., Philadel Pa 


iphia, 
Poloron Elec. Mfg. Co., 20 Bond, New "York, N. Y. 
Presto Products Co., 64 University Place, New York, # Y 
Prometheus Elec. Corp., W. 13th, New York, N 
Pyrox. See Westinghouse Elec. & Mfg. 
Reben Elec. Mfg. Co., 2024 Gravesend Ave., Brooklyn, N. ¥ 
Remco. See Reben Elec. Mfg. Co. 
Renuall. See Ogden Mfg. Co. 
Repairall. See Waage Elec. Co. 
Replaceall. See Waage Elec. Co. 
Resistance Laboratories, Inc., 20 ¥,. Se New York, N. Y. 
Ribohm. See Ward Leonard Elec. 
Rodale Mfg. Co., 200 Hudson, New York N. Y. 
Security Elec. Mfg. Co., 2633 Canton St., Chicago, m. 
Bepco. See a ee Electric Heater Co. 
Smith & Co., T. C., 3915 Powelton Ave., Philadelphia, Pa. 
Smoothwound. See Monitor Controller Co. 
See — & Co. 
Bnow & Co., Wee one. ie & 
Super. See ‘seein Elec. 
United Metal Art Mfg. Co., 203 a Ave., Brooklyn, N.Y 
Vitrohm. See Ward Leonard E 
Waage Elec. Co., 510 4 
Ward Leonard Elec. Co.. Mt. 
Warren Elec. Appliance Co., Warren, Pa. 
Watlow Elec. Mfg. Co., 1320 N. 23rd, St. Louis, Mo. 
Westinghouse Elec. & Mfg. Co.. Mansfield. O. 
Wiegand Co., Edwin L., 420 ist Ave., Pittsburgh, Pa. 
Wirt Co., 5221 Greene. Philadelphia, ag 
VACUUM CLEANER BAGS. See Bags, Vacuum Cleaner 
VACUUM DRYING & IMPREGNATING OVENS. See 

Ovens, Industrial. 

VACUUM PUMPS. See Pumps, Vacuum. 


VALVES, Electrically Operated 

Asco. See Automatic Switch \ 

Automatic Switch Co., 154 Grand, New York. 
Chapman Valve Mfg. Co., Indian Orchard, M 
Coffin Valve Co., ft. of Tolman, Boston, Mass. 
Crane Co., 8. Michigan Ave., Chicago. 
Cutler-Hammer, Ine., 1288 St. Paul Ave., 
Dual Automatic Valve Co., Rock Island, 
Electric-Valve Mfg. Co.. 68 Murray, New 


PA Ave., 
Vernon, N. Y. 


Chicago. 


ass. 
( Water.) 
Milwaukee. 


York, N. 

Fabrice ee Control Co., 4750 Sheridan, Ra, Chi- 

cago, 

Gas-Gard Co., 375 Main St., E., Rochester, N. Y. (Gas.) 

General Electric Co.. Schenectady, N. Y. 

Golden-Anderson Valve Specialty Co., 1385 Fulton Bldg., 
Pittsburgh, Pa. 

Liberty Electric Corp., ee. Conn. 

Lunkenheimer Co., Cincinnati, 

Minneapolis- Honeywell ae Co., Foarth Ave. & 28th. 
Minneapolis, Minn. 

Northside Elec. Co., 4227 Spring Grove Ave., Cincinnati, 0. 

Protect-U. See Zisch Engineering Corp. 

Reading Steel Casting Co., Bridgeport, Con 

Savutime Devices, Inc., 88 Manhattan, Rochester. = a 

St. Louis Motor Valve Co., St. Louis, 

Tagliabue Mfg. Co.. C. J., 18-83rd St., Breoktyn, N. Y 


Teeple Co., L. R., 540 E. Ninth, Portland, Ore. (Gas.) 
Time-O-Stat Controls Co., Elkhart, Ind. 

Victor. See Lunkenheimer Co. 

Zisch Engineering Corp., 39 Avenue L, ee N. J. (Gas.) 
VARNISH. See Paint, Varnish, Lacq 

VARNISHED TAP ‘See Tape, Varnished Fabric. 
VARNISHED TUBING. See Tubing, Varnished Fabric. 
VOLT BOXES. See Instruments, Laboratory Standard. 


VOLTMETERS. See Instruments. 
VULCANITE. See Rubber, Hard. 


VULCANIZERS, WIRE INSULATION 

American Insulating Machinery Ce., 519 Huntington Ave.. 
Philadelphia, Pa. 

Biggs Boiler Works, Akron, Ohio. 

WASHERS, FIBRE. See Fibre. 

WASHERS, Leather 


Michigan Leather Washer Co., 548 E. Fort, Detroit, Mich. 
WASHERS, Lock 

Keystone. See Positive Lock Washer Co. 

National Lock Washer Co., Newark, N. J. 

Positive Lock Washer Co., Ave. A & Miller, Newark, N. J. 
Shakeproof Lockwasher Co., 251 Keeler Ave.. Chicago 
St. Louis Malleable Casting Co., 7701 N. Conduit Ave., 

St. Louis, Mo. 


WASHERS, Metallic 
Bridgeport Brass Co., 774 E. Main, Bridgeport, Cenn. 


Chase Brass & Copper Co., Waterbury, Conn. 
Chicago Nut Mfg. Co, 2513 Cullerton, Chicago, Il. 
Hubbard Spring Co., M. D., Pontiac, Mich. 
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Cochrane’s 


4 Fe 


Compounds 


Paints and Varnishes 
for every insulation purpose 





41 years in the business. Write for samples of 
our latest finishing and saturating wax. 
Cochrane Chemical Company 
Established 1887 








Heating Unit Service 
Manufactur ers—Designers 





INDUSTRIAL HEATER C 


300 Canal Street 








New York, N. Y. 





432 Danforth Ave., Jersey City, N. J. 





Massachusetts Machine . .» Boston, Mass. 
New Kngland Screw Co., Dept. A., 44 Farnsworth, Boston. 
Quadriga Mfg. Co., 213 W. Grand Ave., Chicago, Ill 


Wrought Washer Mfg. S. Bay, Milwaukee, Wis. 
WATTMETERS. See Instruments. 


WAX AND COMPOUNDS 
Wax and Compound, Sealing and Filling...... See W 


Junction Bex, Potheads, Battery Tops, Bolt 
Head Holes 

Wax a BORE. occ cccccccaceveccocceseces 8 
Saturating and Finishing, Braided Wire, 
Impregnating Fabric and Paper. 

Chatterton’s Compound .......-seeeeeeecseesscees 


See 
25 Beaver, New York, N. Y.W... 
Ajax. See Sherwin-Williams Co. 


Ackurate Rubber Co., 





Asphalt Products Co., 6531 8S. State, Chicago.... 8 
aipee “re ,* Cable Corp., 420 E. 25th, N 
Biwax Corp. 208 8. La Balle, we.. 


“Chicago, Til... 
FM. 


Black Nego. See Williams Co., 
Bulls-Eye. See Zinsser & Co. 
Candy & Co., 


35th and Maplewood Ave., 
Clifton Mfg. Co., 65 Brookside Ave., B 
Cochrane Chemical Co., 432 Danforth A 


ChicagoW 8 .. 
joston acee @ 


MB, Wh. Jecccccccvccccoccccccccsecesssecesces . 2 oe 
Dolph Co., John C., 168 Emmet, Newark, N. J.W.. .. 
Di Electric Puttie. See Ackurate Rubber Co. 
Ever-Protect. See National Cable Compound Ce. 

Flake White. See illiams Co., 
General Electric Co., Section W-233, Merchandise 
Dept., Bridgeport, Comn.............00-++seees w 
“= Chemical Co., Murray Road & Big 4 R. ay 
SME, SIRE oven cansckeoscece ss 8 
Goido Brown. See Williams Co., Fr. M. 
Great Lakes Thread & Yarn Co., 5133 Wesson 
Ave., Wettelt, MIR... ccccccoccccvceser bi udceee w 
Hexsulate. See Tar Products Corp. 
Imco. See Great Lakes Thread & Yarn Co. 
India .. See Williams * F. 
Insulatine Co., 1 Broadway, New a w 
Knox & Morse Co., 80 Freeport, — Mass..... Ww s 
Leverite. See Mitchell-Rand 0. 
Lime Seal. See Mitchell-Rand Mtg. Co. 
McGill Mfg. Co., Valparaiso, Ind..........ss2e08 oe os Cc 
Minerallac Elec. Co., 1045 Washington Blvd., 
Chebees, TE. 2. nccccccccsccccccccccscccccococese W 0 os 
Mitchell-Rand Mfg. Co., 19 Vesey, New York.... W 8 C 
Mule-Hide. See Lehon Cc. 
National Cable Compound Co., Mitchell, Ind.. ae © 
National Wax Co., 189 W. Madison, Chicago, m. 8 
Nu-Blac. See Star emo Co. 
Par Flexo. See Co., F. M. 
Rubberseal. See Mitchell- Rand Mfg. Co. 
Poa Williams Ce., F. M. 
Seldner . ee Inc., 86 Hausman, Brooklyn, w 
Sherwin-Williams. “Co., Cleveland, O.........+++. w.. CG 
Standard Varnish Wks., 433 4th Av., New York... W.... 
Standard Wax & Import Co., 110 KE. 42nd, New 

York, We sececccesecscesscoccccocesege eoce 
Star Porcelain Co., Brenton, NM. J..cccccccccece 
Tacrite. See Seldner & Enequist, Inc. 

Tar Products Corp., Providence, R. I. 
Trotter & Co., E. T., 576 Johnson Ave., Brooklyn, 8 

N. TU TITTTT TUTTI TITTLE Trier ° 
Waverly Oil Wks., - and A. ™ zs. Be, 

PURGHBUTER, Pa. cccccccceccccesecsececsccccccce 8 


Williams Co., F. M., “1288 Prospect A 

Zinaser & Co., 48 Vesey, New York, N. rey coscense 

WELDS, Lamp Lead-in. See Filaments. Incandescent 

WELDING AND CUTTING OUTFITS 
Electrie Arc, Spot, Butt and Seam Metal Welders and 
Metal Cutting Outfits 

Welder Co., 


Acme Elec. 1850 W. Fulton, Chicago, Ill. 

A. E. F. See American Electric Fusion Corp. 

Agnew Electric Welder Co., Milford, Mich 

Allan Mfg. & elding Co., Inc., 726 Washington, Buffalo. 
Almanc. See Allan Mfg. & Welding Co., Inc. 

Alternare. See Electric Arc Cutting & Welding Co. 
American — Fusion Corp., 2610 Diversey Ave., Chicago 
Ames Co., 115 Ninth, Brooklyn, N. Y. 


Burke Bisetric Co., Erie, Pa. 
Cushing Mfg. Co., 5617 Pacific Blvd., Los Angeles, Cal. 
Dwyer Machine Co., Lynn, Mass. 


Economy Electric Products Co., 2400 Woodland Ave., Cleve- 
land, 

Eisler Engineering Co., 756 S. 13th, Newark, N. J. 

Electric Are Cutting & Welding Co., 156 Jelliff Ave., 
Newark, J. 

Electric Welding Co. of America, 744 Court, Brooklyn, N. ¥ 

Electric Welding Machine Co., 1530 Larned, E., Detroit. 


Farwest Electric Welder Co., 
Federal Machine & Welder Co., 
Fleet-Weld. See Lincoln Elec. 
Fusion Welding Corp., 108rd St. & Torrence Ave., Chicago. 
General eg Co., ‘Schenectady, Be 
Gene Supply Co., 160 5th Ave., New York, N. Y. 
Gibb Welding Machines Co., Bay on Mich. 
H . See Northwestern Mfg. 
Hollup Corp., C. H., 3333 W. ‘sth Place, Chicago, Ill 
Lincoln Electric Co... Coit Rd. and Kirby Ave., Cleveland. 
McAdams Co., J. C., New Britain, Conn. 
Northwestern Mfg. Co., 480 Clinton, jeiboetinne, Wis. 
Owen Elec. Mfg. Co., Fayetteville, } 
Plastic Arc. See Wilson Welder & Metal Co. 
meral ec. Co. 
. T., 2558 W. 16th, Chicago, Ill. 
Corp., 5057 Woodward, Detroit, Mich. 
Siemund Wenzel Electrie Welding Co., 79 Hancock, Long 

ean a City. N. Y. 

wift Elec. Welder Co., 2567 W. Grand Bivd., 
Tavlor- Winfield Corp., Mahoning Ave., Warren, 
Thompson Electric Welding Co., Lynn, Mass. 
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1107 Northlake Ave., Seattle. 
Dana Ave., Warren, O. 
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New Code Air-Cooled 


Sorgel SLransformers 


WITH CONDUIT CONNECTIONS 








Made in sizes 
yy to 50 KVA. Meet all 
Single phase requirements 
Two phase of the 
and NEW 
Three phase NATIONAL 
1 1 0 CODE 
220 
Transformers 
440 designed 
for 
and special 
5 50 applications 
Volt 














No fire-proof vault enclosures necessary to install 
Sorgel Transformers, because they’re air-cooled 
(no oil). Can be installed conveniently inside of 
buildings or on portable equipment. 


Ask for descriptive literature 


Sorgel Electric Company 
89 West Water St., Milwaukee, Wis. 
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Detroit, 
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New 


Extension Jaw 





PULLER 


For easy removal of wide faced pulleys, 

etc., especially paper faced pulleys, with- 

out injury. The view shown above is of 

a three arm Crane Puller with a set of 

these jaws removing a 24” x 26” paper 

Write for faced pulley from a 200 H.P. motor. 

illustrated Crane Pullers are made in four sizes 

catalog and two styles to take care of any kind 

and of work from 6” to 24” in diameter, 

price list such as the removal of pulleys, gears, 
sprockets, collars, etc. 


CRANE PULLER COMPANY 
Waltham, Mass. 























Built 


to meet your own 


Specifications 


J 


* 


EXACTLY the resistor you 
want—built to meet your own 
requirements—with samples on 
their way to you within 72 
hours after we receive your spe- 
cifications. 


Our new Sample Depart- 
ment was planned for just such 
rush jobs. We even forward 
samples by air mail, if you 
prefer. 


Tell us about the resistor you 
want. We'll be glad to make 
up samples for you. 


We also carry a wide range 
of types and sizes in stock. 
Send for our catalog. 


HARDWICK, HINDLE, INC. 
Sales Dept. 
122 Greenwich Street, New York 


Factory 


215 Emmet Street, Newark, N. J. 





WIRE WOUND 


RESISTORS 



























—GILBY WIRE- 


WILBUR B. DRIVER, President 
Manufacturers of 


RESISTANCE WIRES 


—round and fiat, fine wires, strip. Heat and aeld- 
resisting castings. Special alleys. We ean advan- 
tageousiy fill your requirements. 


“TOPHET A” “TOPHET C”’ 
(formerly SOLAR) (formerly Tophet) 
“CUPRON” 

RIVERSIDE AVENUE, NEWARK, N. J. 


























































































































WELDING AND CUTTING OUTFITS—Continued 

~ er we & Bonding Co., 1615 Collamer Ave., 
and, O. 

U. 8. L. Battery Corp., Niagara Falls, N. Y. 

Westinghouse Elec. & Mtg. Co., East Pittsburgh, Pa. 

Wilson Welder & _— Co., Hoboken factory, Terminal 
Bidg., Hoboken, N. 

Zeus. See Gibb Welding Machine Co. 

WHEATSTONE BRIDGES. See Instruments, Laboratery 
Standard. 


Cleve- 


WINDERS 
Armature & Field Coil. See Winding Machines, Armature 
& Field Coil. 
Coil. See Winding Machines, Armature & Field Coil. 
Electromagnet. See betennggy, Be woo Induction Coil. 


Fiuament. See Machines, Making. 
noma Coil. See Winding Machines. Pg ye Coil 
Leop. Winding Machines, Armature & Field Coil. 


WINDING MACHINES, Armature and Field 
! 


ane Oe Coil Equipment Co., 2415 Forestdale Ave., Cleve- 


Browning. ‘Hee Mutual eon & Machine Ce. 
Chapman ~~jrre Works, P. K., 1820 Chouteau 


Louis, 
Columbia Machine Works & Malleable Iron Co., 
Ave. & Chestnut St., Brooklyn, N. Y. 
Comstock Mfg. Co., Wilkes-Barre, Pa. 2 
Conran, Frederick M., 177 New York Ave., Newark, N. J 
Electrie Service Supplies Co., 17th & Cambria Stws., Phila- 


deiphia, Pa. 
Globe Technolian Corp., Reading, Mass. 
Fredericks Co., H. M, Lock Haven, Pa. 
Handy. See — ge Coil Reutpasent Co., 2415 Foerestdale 


Ave., Cleveland 
Herald’ Elec. Co., 29 East End ea New York, N. Y. 
Hunsdorf, Wm., 2056 E. Oo. 
Liberty Starter Co., W. Fort & Minnie Sts. , Detroit, Mich 
Live, W. 208 8. Geddes, Syracuse, N. Y. 


Lyknu. See Fredericks Le 
20 Frankfort, pee Ohio 
, Ga 


Munsdorf Company, W. P., 7 
Mutual Foun & Machine Co., Atlanta . 
483 Royalstone Ave., Minneapolis, Minn. 


Ave., St. 


Atlantie 


Onan, David 
Peerless. See Electric Service eupplies Co. 
Segur. See Electric Service Supplies 

Superior. See Armature Coil aly “Co. 


WINDING agg? ag induction Coil 

Belden Mfg. Co., 2310 .. Chicago, Ill 
Conron, Frederick M., i Ties Tork Ave., Newark, N. J. 
—— Mfg. Co., Div. of General Cable Corp., Fort Wayne, 


Easton Coil Co., Easton 
Electrical Products Mfg. 
Eureka Tool & Machine 


Providence 


" * 7 eS 
Co., 42 Walnut, Newark, N. J 


esona. See Universal Winding t 
Lipe, W. C., 208 Geddes, Syracuse, N. Y. 
Norris Regi Co., Council] Bluffs, Iewa. 
Nadio Production Machinery York. 


Co., 212 Centre, New Y 
dion Company, Frank, 253 A St., Boston, Mass. 
CTuiversal Winding Co.. Boston, Mass. 

Viking Tool & Machine Co., 747 65th, Brooklyn, N. % 





Weber & Scher Mfg. Co., 263 Sussex Ave., Newark, N. 
Weehawken Engineering Co., 543 Gregory Ave., Wee 
hawken, N. 
WINDINGS. See Coils, Finished. 
WINDOW SHADES, Factory 
Athey Co., 6132 West 65th St., Chicago, Ill 
WIRE (Cable) (Cord). Aluminum. See Aluminum 
Copper Clad. See Wire, Copper Clad. 
Forms. See Forms, Wire. 
Frames. See Forms, Wire. 
Fuse. See Fuses and Fuse Wire. 
Molybdenum See Molybdenum. 
Phosphor Bronze. See Phosphor Bronze. 
Platinum. See Platinum. 
Radio Bus. See Wire, Bare. 
Scrapers. See Scrapers, Wire. 
Strippers. See Scrapers, re; 
Tungsten. See Filament, Incandescent Lamp. 
WIRE, Bare 
Armature peatias .Bee 8 
Copper Wire .See C 
Iron Wire ...... See 8 
Phosphor Bronze . See R 
Radio Bus Wire ......... covcccece See € 
Resistance Wire .......esseeeeeees See R 
Pl EN -kcaacssncscasedednouwe See 8 
Acme. See Alloy Metal Wire Co. 
Aavance. See ver Harris Wire Co. 
Alloy Metal Wire Co., Moore, Pa............+++- cR 
American Brass ¥ Broadway, New York, 
American Copper Products Corp., 233 Broadway, 
Weew Teme, BT. Fe cocccccescccesessccccesscess cs. 
Amertenn Electrical wae (Phillipedale), ” Provi- 
Genem, TE. ET.  seacccccccceecs OES TE 
Amgtiow, oy! Wire we Co., Div. eof 
» os. oh w Zist, Chi -C..6 
oma Steet 208 8. La Salle, 
Cobenes, TR.  ceccccsasecccoccccs eecccccecscce 
Anaconda. See American Brass Co. 
Anylite Elec. Co., Fort Wayne, Ind............ « C.. 
Ballast. See Gilby Wire Co. 
Baltimore Copper Mills (Div. of General Cable 
Comp.) TRE, Bilccasccccccasccesececccess Cc 
Bassett Metal Goods Co., Derby, Conn. (General 


Sales Agen, Hatheway & Co., 16 Hudson, New 


York, Ts We saheeebecddagsenconnsrensecacsaes i 
Belden Mfg. Co.. 2310B S. Western Ave., Chicago C .. ® 
Beldenite. See Belden Mfg. Co. 

Bradford, Kyle & Co., Plymouth, Mags............ -- R 
Braidite. | ted Cornish Wire 
Brenvar. 





See American Insulated Wire Fh, Cable Co. 
Bridgeport Brass Co., Bridgeport, 














Electrical 


Calido. See Driver Harris Wire Co. 
Chromel. see Hoskins Mfg. Co. 
See Murray-Harris Wire Co. 


Kiectron. 


assett 
Excelleier. See Branford Elec. Co. 
Fullman Mfg. Co., 1209 Jefferson, Latrobe, Pa...... .. 
Gilby Wire Ca, Riverside Ave., Newark, N. J...... B 
Goldmark Co., James, 83 Warren, New York.. C .. . 
me Providence, wn I. (Braided 
Hoskins Mfg. Co., 


Hudson Wire Co., Ossining, _. 
Ideal. 








mm Mtael & Wire Ce., Muneta. ind” 
Inland Wire & Cable Co., Sycamore, 
Karma. See Driver Harris Wire Co. 
Keystone. See Fuliman Mfg. Co. 
Lucero. See Driver Harris Wire Co. 

Marion Insulated Wire & Rubber Co., ” Naeem teh: OC 20%; 
Monex. See Standard Alloy Wire 

National-Harris Wire Co., 113 jane. Newark... .. BR .. 
Nehring Electrical Works, "De MOM, TR. cccccccces ae 
Nichrome. See Driver Harris Wire 

Novar. See Standard Alloy Wire Co. 

Page Steel & Wire Co., Bridgeport, Conn.. .. 8 
Paranite. See Indiana Rubber & Insulated Wire Co. 
Peerless. See Alloy Metal Wire Co. 
Phillips Wire Co., Pawtucket, R. I. 
Phono-Electric. See Bri dgeport , WE Ce. 

Premier. See Alloy Metal Wire 

Providence Insulated Wire Co., Providence, R. I.. C .... 
Race. See Ross Wire Co. 


a 
' 22 


Revolute Wire Co., Hastings-on-Hudson, N. Y....C . 
Roebling’s Sons Co., J A., ‘ a Sore SC ia @ 
Rome Wire Co., Div. of Gite Co., 

Maten, Wh. FZ.  sescsecsgcctencescccgsecvvcceses inace 
Ross Wire Co., 69 Bath, Providence, iz. 5 Seer Cc 
Silcrimp. See Valley Narrow Co. 

Seneca Wire & Mfg. Co., Fostoria, 0. Susucoeesces ee ee @ 
Solar. See Gilby Wire Co. 

Sparg Wire Co., J. A., Rome, N. Y............ Cus on 
Standard Alloy Wire Co., Elizabeth, N. J. ...-.....- B 8 
Standard Underground Cable Co. (Div. of General 


Cable Corp.), Pittsburgh, Pa. ........-...sessee- 
Super-Insulated Wire Co., Plymouth, Mass. 
Superior. See Alloy Metal Wire Co. 

Talking Tape. See Hope Webbing Co. 

Therlo. Driver Harris Wire Co. 

Tophet. See Gilby Wire Co 

Tru-Lay. 
Valley Narrow 

Wheeler Insulated Wire Co.. 


WIRE, Copper Clad 
American Steel & Wire Co., 208 S. La Salle, Chicago, Il) 
Copperweld Steel Co., Rankin, Pa. 

Standard Underground Cable Co.. 


Pittsburgh, Pa. 
WIRE SOLDER. See Solder. Bar and Wire 


WIRE DRAWING MACHINES 
Drawing and Re-drawing Mill Equipment for Small Wires 

American Insulating Machinery Ce., 519 Huntington Ave. 
Philadelphia, Pa. 

Sleeper-Hartley, Inc., Worcester, Mas: 

Torrington Manufacturing Co., 70 * Franklin, 


onn 
Vaughn Machinery Co., Cuyahoga Falls, Ohio. 
Wire Machinery Corp. of Am.. New Haven, Con.. 
WIRE, Insulated 


mF. 
Bridgeport, Conn.. C 


Torrington 


zx 
™ 
< 


Annunciator, Office, Bell Wire....See 
Asbestos Covered Heater Cord......See 
Asbestos Covered Magnet Wire....See 
Enameled Magnet Wire ...........See 
Fixture Wire ....cseececceerses See 
— Reinforced Heavy Duty 
Heater Cord 

Ignition Cable 


ri 3 
SSRs REE 


Stove Wire 


a ge Cord 
Wire ¥. » Senet Cable 
hed Nesleenene de M.. Zo Gee BR oe ce ce oe ts 
A-1 Brand. See American’ “insulated. 
Acme Wire Co., New Haven, 
Evamaled Silk, Cotton 
Amelectric. See American Elec. 
American rand. See American Insu- 
lated Wire & Cable Co. 
American Brass sn 
York, 
American 
Broad 


A-A 
Corp), 


Conn. 


Copper Products" Corp.. 
way, New York, bats 06 06 06 serem be 

American Electrical Works (Phitipedate). 

Providence, R. I. cebu lée 60a 
American Enameled Magnet ‘Wire *Co., 

Muskegon, Mich. ... coe eer ere 
American Insulated Wire & “Cable “Co. 

Div. of ae — Co., 954 W. 

2ist, Chicago, Ill. PE ee eee s _ 
American Saoctnted Wire “Corp., Div. of 

General Cable Co., 45 Baker, Provi- 
American Steel & Wire Co., 208 S. La 

Salle, Chicago, Ill. ....-seeeseeeeees 
Americore. See American Steel. 
Amerite. See American Steel. 
Amerixe. See American Steel. 
Amparak. See American Steel. 
Anaconda. See American Brass Co. 
58 
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Manufacturing 
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STANCE WIRE 


A GRADE FOR EVERY NEED 


Nickel Chromium, Copper Nickel, Nickel 
Silver Alloys, for use in heating appliances, 








WINDERS © 1. tice: Cord Types 
Also for Dynamic Coils; Armatures; Radio 


and Electrical Transformers. 
Vitreous Enamel Electric Ovens 


FREDERICK M. CONRAN 
177 New York Ave., Newark, N. J. 











Resistors, Electric Testing and Measuring 
Instruments, etc. 


STANDARD ALLOY WIRE CO., Elizabeth, N. J. 

















Ansonia Electrical Co., PEER. Conn. 
Silk, Cotton, Enameled . as eee Soe 
Armoriokt. See American Steel. 
ee ee ee ee 
aydras (Mattapan), 26, Boston..... 
Belden Mfg. Co., 2310B 8. ‘Western Ave., 
B.  ccccces 
See Belden’ Mfg. Co. 
See Belden Mfg. 


Shicago, 
mY 
Beldenite. 
= 


Mass. 

& ‘o.. Plymouth, 
Cablex. See Collyer Insulated Wire Co. 

Celatsite. See Acme Wire Co. 

Cae ee ire heey Fontes, are 
Colorbeston. ‘See General Elec. Co. 

Condex. See Simplex Wire Co. 
Colorubber. See Belden Mfg. 
Copperweld Steel Co., Rai 
Cotenamel. See Belden Mfg. Co. 
Cottonite. See Acme ire Co. 

bet ae} Ins. Wire & Cable Co., Trenton, 


Darow Mfg. Co., 97 Greene, New York, R.. ........ 
Davis-Jones Insulated Wire Co., Paw- 
tucket, R. I. 

Deltabeston. See York Insulated. 
Detroit Insulated Wire Co., Detroit, 
Diamond Braiding Mills, 
Dreadnaught. 
Driver-Harris 


Bay, Boston, 
Bradford, Kyle 


Ph Te we aclee & « 
Chicago Heights R F H....M 
Indiana Ru ‘. Co. 


Durabilt. See 
Duracord. See Tubular Woven. 
Durawire. See Tubular Woven. 
Duro. See McEvoy, 
Eagle. See Goldmark Co., "Jares. 
Eastern Insulated Wire Co., Tilton, N. H. B 
1885. See Chicago Insulated Wire. 
Enamelite. See Acme Wire Co. 
Fibrex. See Simplex Wire Co. 
Flexible Woven Cable Co., 755 Boylston, 
Bostem, MASS. .ccccssccvccccccccceces « 
Flex-O-Cord. See Packard Elec. Co. 
Garco. See General Asbestos Co. 
Gavitt Mfg. Co., West Brookfield, Mass... ........ 7 .. 
GE-Flex. See ‘General Elec. 
Charles- 
Section W-233, Mer- 


Co. 
General — & Rubber Co., 

chandise Dept., Bridgeport, Conn.... R F H....M 
Giant. See Cellyer Insu!*ted Wire. 
Goldmark Co., James, 83 Warren, New 

York, Annunciator and Asbestos, Cotton, 

Silk and Enameled Magnet 


nseteeese. cose ce Boe 
ar Rubber Insulating. See Graybar Electric Co. 
Gray Elec. Co., Graybar ane. , Lexing- 





General Elec. Co., 


ton Ave. & 43rd St., New Yorn. N. ¥. RB ...... F.. 
Grimshaw. See New York Ins. 
Hatfield Rubber Wks., Inc., Hillside, N. J. R .. H...... 
Hazard Insulated Wire Works, Div. 

of Okonite Co., Wilkes-Barre, Pa.... R F .. A 
Holyoke Co., 621 Broadway, New York.. R... M 


Indiana Rubber & Insulated Wire Co., 

Jones! Ms “cadheneguaceccocccece R F ae 

jnignd Wire & Cable Co., Soeemere, maw .. Be. 
L. See Collyer Insulated 


Kable. See Safety Cable Co. 
Kenrite. See American Insulated. 
Kerite Ins. Wire Cable Co., 30 Church, 

New York, N. Y. .....---ee00- eccece were te se 
Kilo, Co., 2°E. 23d, New York.. See A 
Koelle, Frederick C., Real Estate Trust 

i Philadelphia, PB. cosece ee an 
Libert See Nat. Metal Molding. 

Lowell” ‘Insulated Wire Co. SB * 3 & eS Seer 
Wire Works. 

McEvoy, C. H., Lowell, Mass......... eee e P .. 

Maring Wire Co., Muskegon, Mich. oe. 

i MAE. ns000 0b0nsecesrcee -M 
Marion Insulated Wire & Rubber Co., 

PE, . cbwekedveatbapes se J a fe 
Massachusetts Eee. —. _ West “Lynn, 

Mass. ee Tee ek 
Montgomery ‘Co. x ae, “Windsor "Locks, T 
National .Elec. Products Corp., 1110 0 oe ose 

, Fulton ‘Bldg., LA a, gag = were Fe © me 

E. See Goldmark Co.. 


a England Wire Co., ‘Westfield, Moe.. B..B.. Bi. 
New York Insulated _— Co., 114 Liberty, 
Now York, N. ¥. ..ccccccccccccccccce 
Nitro. See Belden “Mfg. Co. 
oO. K. See Phillips Wire Co. 
Southern Cable Co. 
Okocord. See Okonite Co. 
Okonite Co., Passaic, N. J.........ss00+ MD 0s. 6s oe se 0s 
Ozex. See Simplex Insulated Wire 
Packard Electric Co., 
Parac. See Philli 
Paracore. See | 
Parafiex. 
Paranite. See Indiana 
Parkerite. See Seward Wire Co. 
Peco. See Packard Elec. Co. 
Pages Insulated Wire Co., — - 
Philadelph Pa.. 


Phittips "Wire Co., 
Providence Insulated Wire Co., 
Raven Core. See New York. 

Reliance. American Steel. 


Also 


. - oe oe 
Providence R F H A 
See 


m4 





coin 
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Exact and 
simplified 
testing 
lowers 
production 

> costs 
use our— 


RESISTANCE 
a 


We also make Wheat 
stone Bridges, Gal- 
vanometers, Rheo- 
stats, Condensers, In- 
ductances, Potentio- 





We have developed not only the 
highest grade of workmanship in 
these resistance boxes, but also the 
greatest possible ease and reliability 
of operation. It is impossible to read 
the resistance incorrectly. Every de- 
tail that can add further efficiency to 
the finest materials and design has 
been put into our resistance boxes. 
They will prove their value at once in 
your testing laboratory. 


meters, Salinity In- 
dicators, Electrolytic 
Apparatus, Magnetic 
Testing Apparatus, 
Cable Testing Instru 
ments and resistance 
units. We will be 
glad to confer with 
you on any special 
apparatus. 


THE RUBICON COMPANY 
29 No. Sixth St. Philadelphia, Pa. 











The COIL 
“the HEART 


of all electrical apparatus 





embodying it. 


We know how to— 


wind them 
test them 
insure them against breakdown 







LET US FIGURE ON YOUR 
SEASON'S REQUIREMENTS 
HERALD ELECTRIC CO., Inc. 


29 East End Avenue 
NEW YORK 
































Ohio Torque Motors are widely ( 
used in place of Solenoids for 
Controls and Brakes, because of 


their economy, quiet operation 
and unfailing performance. 


These motors are available in sizes 
of three to 64 ounce feet torque, 
for 100%, 50%, 25% and 10% 


locked service. 


Send for Bulletin 


The Ohio Electric & Controller Co. 


5905 Maurice Avenue Cleveland, Ohio 


Also manufacturers of a complete line of 


Standard AC ana DC. Motors 





















































COILS 


Electro Magnet 


Transformer 

Inductance : 
Sickidbinn’ type coil under 
Ignition the classifications of 
Medical paper section, layer- 
Meter ; 
Choke wound and cotton in- 


terwoven. The many 
years we have devoted 
to the solution of coil 
problems have placed 
us in an advantageous 
position in this indus- 


try. 





Products Co. 
Boston, Mass. 


Electro Maanet for Five ilarm Systems 











Acme 


































What does 
fatigue time 


cost you? 


A tired worker 
costs more 
than a good 
chair 


Adjustable 
Ranges 
17 to 23” 
21 to 27” 
25 to 31” 
28 to 34” 










Electrical 








WIRE, Insulated—Continued 
Rockbestos Products Corp a ® Conner - 


Sts., New Haven, Conn............++ -?8 
Roebling’s Sons Co., John diss * “Trenton, 

OE POR Fe RFHATM 
Rome Blectricai Co., Rome, N. Y. os ¥ M 
Rome Wire Co., Rome, N. Y.-.......... RFH..TM 
Ross Wire Co., 69 Bath, Providence, R.I.. RB ..... ° 
Runzel-Lenz Elec. Mfg. ane 751 N. 

Western Ave., Chicago, Til....csccccce oo cc ce oe = 
Safety Cable Co. (Div. of "esie Cable 

COPR.), WO AE. cbcccvctnssoccvecs RFa. 
Salamander. See York Insulated. 

Seward Wire Co., Parkersburg, W. Va. R .. ........ 
Silkenamel. See Belden Mfg. Co. 

Silkenite. See Acme Wire Co. 

Simcore. See Simplex Wire. 

Simplex Wire & Cable pred 63 Syd- 

ney, Cambridge. Mage. ...ccccccccees P. . 
Shield. See Ansonia Elec’l Co.” 

Southern States Cable Co., Div. of Gen- 

eral Cable Corp., Mobile, Ala.. fs mae Gabe, <abiere 
Spiralweave. See Hazard Ins. Wire 
Standard Alloy Wire Co., Elizabeth, ch Ane +6 ok. ae 
— Insulated Wire Co., Westield, 

Cdechecoodeqncscnsesbboseadcors oa. 


Standard Underground Cable Co., 
burgh, Pa. (ote. of General Cable) R F HAT... 

Sterling. See Standard Underground. 

oo Insulated Wire Co., Fall River, 


Pitts- 


Strand & Sweet Mfg. Co., Winsted, Conn... ........M 

Super-Service. See Rome Wire Co. 

Sweetstrand. See Strand & Sweet. 

Tip-Top. See Standard Underground. 

Tirex. See Simplex Wire & Cable. 

Trenchlay. See Rome Wire 

Triangle Conduit Co., Dry 
& Cooper Ave., Brooklyn 

aa yd Woven Fabrice om Pawtucket, 


United States Rubber Co. , 1790 Broadway, 


Manufacturing 








American Insulating Machinery Co., 519 


Huntington Ave., Philadelphia, "Pa. IA. - sur 
es. See American nsulating 
achy. 


Crescent. See Royle & Sons, John. 
Durant Mfg. Co., 662 Buffum, Mil- 

waukee, ccescsoceccceecesses cc cc ce Moe U we 
Housatonic Machine & Tool Co., 

Bridgeport, — socsocecccccccos EB cc ce co oe U oe 
a ae Elec. & Construction Co., 

80 S. 12th St., Minnea es cece oo MB we OD oe 
Nebuttco. See New England 
New England Butt Co., 

Providence, R. I. 
Peerless. le 
Royle & Sons, John, 
Sleeper & Hartley, 


Co, 
324 Pearl, 


lool 
. 
. 
. 
. 
. 
. 
. 
. 





lp  epeescsoseces Reece 8 DU 
—— Machine nee 
+ ae oe MM. ° 
Textile orstachine ae cs MM de o8 ° 


* Reading, 
Universal Wire an Co., 6 "Dag- 
gett, Meow Haven, Camm. ..cccsceses cs A wo se oe U KP 


jtility Mfg. Co. Cudahy, Wis... BD oe ce ce ce 08 00 
yardwell Braiding Machine Co., “Cen- 
teal Wel, BR. Licccccvccccescesse © ee ee os co 60 08 


Watson Mfg Co., “Paterson, “NOT $44.08 6..F7 


ace Machinery Corp. “4 Au., New 
Haven, COMM. sccccccoccccccccsese sosneoeo BGT. 
Weir. See Housatonic Machine 


WIRE POLISHING MACHINES 

(See Also Wire Manufacturing Machines). 
American Insulating Machinery Co., 519 Huntington Ave.. 
324 Pearl, Providence, RB. 1. 


Philadelphia, Pa. 

New England Butt Co., 

WIRE STRAIGHTENING MACHINES 

Kane & Roach, Seznenee. x. %. 

Shuster Co., F New Haven, Conn. 

WIRE TAPING MACHINES. See Taping 

WIRE VULCANIZING MACHINES. 
Wire Insulation. 


Machines, Wire. 
See Vulcanizers. 








Every manufacturer knows 
the cost of overtime and the 
percentage of idle time, but 
fatigue time, one of the most 
costly, is often neglected. 


ROYAL 


Seat of Production 
Factory Chairs 


are scientifically built to reduce 
unnecessary and preventable tired- 
ness caused, for the most part, by 
chairs that are either too high— 
too low—with ridiculously inade- 
quate seats and imitation back 
rests that give no support where 
most needed 


Prove it yourself as have 


hundreds of the 
cessful factories. 
Send for FREE TRIAL OFFER 


without expense or obligation 


most suc- 


Catalog on Request 


ROYAL METAL MFG. CO. 
1136 S. Michigan Blvd., CHICAGO 


NE 5 ec ea ae ears ele ao ke it see 


Address 


+ ete 








edt aaa HAT WIRE WRAPPING MACHINES 
U. S. Royal. See United States. Terdelson Machine Co., 326 A - Boston, Mass. 
Varfiex Corp., Rome, N. Y. besshsse 6s ee eles Sea ween BLOCKS. See Cabinets & Boxes, Weod. 
Warrior. See American Copper. Boxes. See Cabinets & Boxes, Wood 
Wheeler — _— Co., Bridge- Cabinets. See Cabinets & Boxes, Wood 

i eS eee RFHAtTM Pulleys. See Pulleys, Composition. 
we 3 _ i — “Oliver, Philedel- BPE . Woods Metal. See Radio Mountings. 
Whitney Biake cencstisebees oes bar “Klectrie Co. we oe WRAPPERS, Paper. See Boxes and Wrappers. 


Co. 
Wovenite. See Flexible — WRAPPERS, Tungsten Lamp. See Boxes and Wrappers. 


York Insulated Wire Wks. of G. E. Co., WRAPPIN MACHINE WIRE. See Wire Wrapptes 
120 Broadway, New York, N. Y........ BD .0s. Ce ee * ~ 


YARN AND THREAD; Silk, Cotton, Asbestos 
WIRE, Steel Flat ae ° ° 
Steel Coating lg ee ee American Asbestos Co., Norristown, Pa. 


American Steel & Wire Co., 208 S. La Salle. Chicago, Mm.  pyoents Fibre Spiniing tk Ave. J New York, N. Y. 
a —T Wire & Cable Co., 319 N. Oden Ave., General Electric Co. Schenectady . 
Trenton. . . 


Great Lakes Yar Thread <., 5133 Wesson Are... 
Detroit, Mich. 

Johns-Manville Corp., New York, N. Y. (Asbestos.) 
Multiple Winding Co., 77 Summer, Boston, Mass. 

Rich & Co., H. S., 180 8. Water, Providence, R. 

Ryle & Co., Wm., 381 Fourth Ave., New York <r a 
Silkslip. See Worcester Bleach & Dye Wks. Co. 

Smith & Dove Mfg. Co., Andover, Mass. (Linen Threaw.) 
Worcester Bleach & Dye Wks., Worcester, Mass. 


Roebling’s Sons Co., John A. 


, Trenton, N. J. 
Seneca Wire & Mfg. Co., 


” Fostoria, 0. 


WIRE MANUFACTURING MACHINES 
(See Also Wire Drawing Machines; Insulation Mixers; 
Taping Machines, Wire; Wire Polishing Machines; 
Enameling Machines for Magnet Wire; ire Wrap- 

ping Machines; Vulcanizers, Wire Insulation.) 
Armoring Machines A 






nn fh. «lla wo ZINC 
Bunching Machines ....--++++++.+++++-See 8 Horse Head. See New Jersey Zinc Sales Co. 
Covering Machines .......ccceccccceees See I New Jersey Zinc Sales Co., 160 Front, New York, N. Y. 
Insulating Machines ....... ..See I Platt Bros. & Co., Waterbury, Conn. (Strips.) 

8 s 
poe ge Seo M ZINCS AND COPPERS, Battery 
Park Cabling Machines. See A Bunnell & Co., J. H., 32 Park Pl., New York, N. Y. 
Saturating Tanks ...... . See F Edes Mfg. Co., Plymo uth, Mass. 
Spooling Machines .See U Extruded Metal Corp., 184 53rd, oe N.Y. (Zine Cups.) 
Stranding Machines -Bee 8 Franklin. See Grasselli Chemical 
Tinning Tanks ...... -See F Graseelli Chemical Co., Guardian Blag.. Cleveland, 0. 
Winding TD 2... ccccsccccscsseccses See U Iliinois Zine Co., Peru, Tl 


Adamson Machine Co., Akron, Ohio.. I A .. .. «5 ++ «s 
Aimco-Seward. See American Insulat- 
ing Machinery Co. 


Lind Mfg. Co.. 70 Wyckoff hes , Brooklyn, N.Y. (Zine Cups.) 
Mattieasen & Hegeles Zine Co., La Salle, IL 
New Jersey Zinc Sales Co., 160 Front, New York, N. Y. 


WAXES 
Insulated Wires 


Made to suit your Conditions or Requirements 
or to your Specifications 














Our 


33 years’ experience 
at your command 


— Qe 
Special Waxes for Special Purposes 


—_@—_—_——_- 


E. T. Trotter & Co. 


576-602 Johnson Ave., Brooklyn, N. Y. 
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No.10 Alloy--- 


—a new “Wilco” contact point that, 
in many instances, can take the place of 
silver and tungsten points— 


HESE new Wilco contact points of No. 

10 alloy provide the solution to the prob- 

lem facing electrical manufacturers as to what 

metal to use when fine, sterling and coin silver 
or tungsten do not give the desired results. 

No. 10 alloy has better arc-resisting prop- 


erties than the various grades of silver, and, 


considering its advantages, compares favor- 
ably in price with silver. 


No. 10 alloy has also successfully replaced 
tungsten in a large number of applications and, 
size for size, No. 10 alloy is lower in cost. 

Let us prove the possibilities of No. 10 alloy 
contact points in comparison with fine, sterling 
and coin silver or tungsten as a means of 
greater contact point efficiency, or lower cost, 
or both. 


Samples sent on receipt of your detailed requirements 


THE H. A. WILSON COMPANY 


Workers & Refiners of Platinum, Silver & Other Precious Metals 
97 Chestnut Street, Newark, N. J. 


PULL ALLL EL CULE WOMAUHNLHLU ! WHINY | UUAAADAAMAAUELU SUNS 

















Use Our Electric Tools 


For Screw Driving and Nut Setting 


in your production work and 
double your output. We manu- 
facture several types—Portable 
and Bench Machines. 

Send us your particular propo- 
sition. 

These tools are adaptable for 
Radio and Speaker assembling, 
also electric plugs, switches, 
etc. 

Will handle screws up to No. 
10. 


Ask us for prices and 
circular matter. 


Vim Electric Tool Co. 


149 Broadway, New York City 





BENCH TOOL WITH 
PEDAL 





Beavers 


“DUNCO” ix. 



































il N. A. STRAND & COMPANY, 5001 N. Lincoln St., Chicago, Ill. 


— 


The 
caliog Strand) *: 






FLEXIBLE Power screw 
driving at- 
SHAFT tachment. 
EQUIPMENTS 
MANY TYPES 
AND SIZES 


Ye to 2 H.P. 


Manufactured 
by 











ES 


Relay Siiteli’ 


Style No. 410—used with tempera- 
ture, pressure and time control; 
burglar and fire alarm, signal sys- 
tems; and for remote control of 
motors. Wiring diagrams on re- 
quest. 





Ask for catalog R.2 Style 410 


Immersion 
Thermostat 


For temperature control of 
water, oil and metal baths. 
Can be set for any tempera 
ture up to 600° F; accurac 
up to 1%. Four styles, ola 
ple and convenient to install 
Please give us full details on 
the application and tempera 
ture at which control is desired, 
and we'll be glad to help you 
with special needs. 











Fish Spine 
Beads 


The best bare wire insulation for heating equipment leads, ‘with- 
standing 3000° F, without change. These porcelain insulators 
have a ball and socket joint so that bends do not expose the wire. 
Let us send you free samples to test. 


STRUTHERS DUNN, Inc. 


1133 Race St., Philadelphia, Pa. 
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right Spring 


s| costs no 
more 








EPENDABILITY of springs as 
a part of your product is of 
more importance to you than 
initial cost. All things considered, 
when a spring is essential to the 
operation of any device the 
best is the cheapest, re- 
gardless of first cost. 


COMPRESSION EXTENSION 
TORSION FLAT 
ANY MATERIAL OR QUANTITY 
ANY STYLE OR SIZE 
ALSO LIGHT STAMPINGS 


WM. D.GIBSON CO. 


1800 CLYBOURN AVE. 
CHICAGO 
ILL. 





























Bae v6. PAY. OFF. 
TRACE MARK 


GORTON 


RACINE, WIS., U.S.A. 


Complete NEW Line of 


DIE SINKING 
and 
ENGRAVING 
MACHINES 


offer many types and 
sizes — Accurate and 
Durable — Over 1000 
in use. Also— 
ROUTERS 
and 
VERTICAL 
MILLERS 
of entirely NEW de- 
sign. Novel construc- 
tion and patented fea- 
tures permit larger ca- 
pacity — easier opera- 
tion and greater accu- 
racy. Ask about the 
GORTON 8-D Vertical 
Miller. 











We have made a spe- 
cialty of Die-sinking 
& Engraving Machines 
for 35 years. Send us 
your problems. 


GEORGE GORTON MACHINE CO. 


Racine, Wisconsin 





























YOU CAN 
BUY THEM 


FOR LESS AND | aw 
CUT COSTS Heating Elements 


POLORON ELECTRIC MFG. CORP. 
20 Bond St., New York City 


















































BBB PIGTAILS 


— AN 
Assemble Your Own Brushes 


BBB Pigtails can be installed in a brush at a few 
moments’ notice. Brush is drilled at point leader is 
wanted, hole tapped with correct thread and Pigtail 
screwed in by hand or pliers. It makes a _ perfect 
mechanical as well as electrical connection. This is 
proven by years of service in actual hard usage. 


Write for interesting catalog. 


BECKER BROTHERS ELECTRIC CORP. 


Manufacturers of BBB Carbon Brushes 


23-25 No. Jefferson St., Chicago 
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Get our new 120-page Die Set Guide 
Listing 70,000 Sises 






Select your own 
standard 


Baumbach Standard Automatic Oiled 


DIE SETS 


Made of 25% Steel 


The Product 
That Built 
Our Modern 
Plant 


E. A. BAUMBACH MFG. CO. 


GENERAL OFFICE & WORKS 
1810 SOUTH KILBOURN AVENUE, CHICAGO, ILLINOIS 


























FACTORY - 551- 


OFFICE -- 503 & RSON ST. 

CHICAGO = 
CENTRAL ay 
7813-4 













eal 


























BARNHART 
Die Castings 


in Chicago 








| =——_ make the claim that it 
is because the castings themselves are better ... we 
believe nearly all die castings are now dependable... 
but lay our gains to willingness, enthusiasm and the 
ability to move fast and effectively. If it’s speed you 
want... big production ... to hit the market quick 
and plenty, ours is: the aggregation that will stick 
with you day and night until your fight is won. 


BARNHART BROTHERS & SPINDLER 
Monroe and Throop Streets W CHICAGO, U. S. A. 
a 


SAA 
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e of Spec ialists! 


This is the Ag 


This is the Age of MARING 
Magnet Wire! 





ITHOUT this past devotion in produc- 

tion to magnet wire alone, ““MARING” 
today would probably not hold its enviable 
position. Specialization, indeed, has allowed 
us to make a better wire. 


For use by manufacturers or for replacement 
purposes MARING Magnet Wire enjoys a 
wide demand. Longevity, “dead softness” and 
high dielectric strength are but a few reasons 
—why this is the Age of MARING Magnet 
Wire. 


Painstaking research, resultful experiments 
and improved production by means of 
MARING-designed and MARING-built ma- 
chines and methods are also _responsible for 
this better wire. 


Ask us to send one of our Nine Branch Man- 
agers to show you how you can use The 
Nation’s Greatest Value in Magnet Wire. 


MARING WIRE COMPANY 


MUSKEGON 


MICH., U. S. A. 











Q 














Ma net Wire 


RING 











—=— 








ota See 


misistanee 





Nu 
A ‘Brade for: every need: 


We are manufacturers exclu- trial furnaces, rheostats and 
sively of high grade resistance controllers, and electrical test- 
alloys. ing and measuring instruments, 

Standard Nickel-Chromium radio rheostats, resistors, 
= thermo-couples, ete. 

We make these and other 
resistance alloys in wire, rib- 
bon or strip, either bare or 
insulated. 


and ‘‘D’’ and 


A,’ ty 
Standard Novar cover all ordi- 
nary resistance requirements; 
for high grade electric cooking 
and heating appliances, indus- 
Catalog and prices sent on request 


STANDARD ALLOY WIRE CO., Elizabeth, N. J. 











Standard Non-Rusting 
Thermostatic Thermostatic 
Metal Metal 


NEW combination of metals perfected to avoid the 

necessity of extra processing when contact with 
steam or water makes the use of other thermostatic 
metals impractical. Little loss of sensitivity. Made in 
all sizes and shapes for every application. 


Contact Points 
- Platinum, ead 
and Alloys 


Interstate Products Corporation 
29 Commercial Street, Newark, N. J. 




















Rome Electrical Company, Inc. 


Manufacturers of 


Twin, Round, Flat and Square 


MAGNET WIRES 


Cotton, Silk, Asbestos and 
Enamel Covered 


Write for Prices 


ROME NEW YORK 











Precision Dork 
ey ety Service 


METAL 
PRODUC TS 


Wire Forms 

Metal Stampings 
Machine Screws 

Battery Connectors 
Screw Machine Products 


Clark Metal Products, Inc. 


> Fc, 490 Hancock Avenue 
| POuCT Sa Bridgeport Conn. | 
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Employees do 
more work 
with light from 


winded 
windows 





Regardless of the type of window or 
size up to 16 ft. in width, ATHEY 
Shades may be instantly adjusted to 
shade any part. 


Electrical manufacturers, with a great 
number of employees working on small 
parts, must have strong light without 
glare. 


Athey Shades may be lowered from 
the top, which allows a flood of soft 
light to enter, lighting up every part 
of the room, yet shading those close 
to the window. A perfect control for 
light and ventilation. 














One large concern uses the Athey 
Shade in 27 factories. 


It is also used in several thousand 
The only skylight Schools and hospitals, banks and other 
shade which entirely buildings. 

disappears, giving full ’ f 

volume t. aa. It is made of heavy herringbone 
oudy qgays anc a M4 b 4 
translucent light under Woven coutil cloth in a variety of 
Sun’s rays. Made in colors. 














aa ae Send for Catalog 
ATHEY COMPANY 
6132 West 65th St. Chicago, IIl. 





























PRESSURE HARDENED TOOL STEEL 
| LOCK WHEEL laos USTING WHEEL levees IN cmcncoal 





fl5 


Eleven Improved 


















































IMPROVED 
NEW FEED HOPPER 
SHOE LOCK cama Feat res 
| SIMPLIFIED ADNUSTMENT IMPROVED AND on this 
FOR CHANGING WEIGHT EXTRA HEAVY 
OR THICKNESS EJECTING 
OF PREFORM ~ MECHANISM 
NO TOOLS REQUIRED S | ‘OK | } S 
CONVENIENTLY CAST STEEL °"t° . 
LOCATED COMBINED wecrivé | Pilling or Preforming Press 
BELT SHIFTER LEVER 
AND BRAKE 
Note these features as indicated by 
OPENING FOR acemre | the arrows. Send for enlarged illus- 
N fo ° . . 
MOVAL OF LOWER LUBRICATION 
MOWAL OF LOWER t tration of this machine. Also tell 




















us your preforming problem. 


See our exhibit at the Twelfth Ex- 
position of Chemical Industries, 
Grand Central Palace, New York, 
STOKES “R” MACHINE Booth 77. May 6-11, 1929. 


F§toKes MACHINE COMPANY 


Process Machinery Since 1895 
5926 Tabor Road, Olney P. O. Philadelphia, Pa. 
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ACME WIRE PRODUCTS 


Magnet Wire All Insulations 
Coils — Magnet Wire Wound 
Varnished Insulations 
Parvolt Filter and By Pass Condensers 





All Products Made to Recognized Commercial 
Standards including those of: 
National Electric Mfrs. Assn. 

Radio Manufacturers Assn. 


American Society for Testing Materials 





For 25 years manufacturers and suppliers to 


the largest and most discriminating users. 


THE ACME WIRE CO. 


New Haven, Conn. 








Branch Offices 
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Solved / 


Install a group of 


“Universal” 
Coil Winding 
Machines 


and insure 
uniform production 
of dependable coils 
at surprisingly 
low cost 


Purchase these same 
coils from us, carefully 
wound to your 
specifications and 
ready for application 
to your product 
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BRAND 
Phosphor Bronze 








The finest, 
made for 
GUc., 


uniform alloy 
bushings, 
ingots, 


sheets, 


most 
bearings, 
castings, rods, 
wire and ropes 
f exactly the right composition 
and 


As its first makers 


a} 
is country, fi tubing, 


ifty years ago 
ve introduced phosphor bronze 
is an alloy of great industrial 


dimensions to serve your 


value Today, ELEPHANT special need most efficiently. For 
BRAND Phosphor Bronze is valuable information in conve 
recognized as leader in nient form, this booklet is essen- 
iniform excellence of mate- tial wherever good phospho 
rial and workmanship Our he : 4 

“S"’ Bearing Metal is per Oronze 18 used 

haps most widely known but 

we make a great variety o 

grades which electrical man- 

ufacturers find most economi 

eal and reliable Special 


problems gladly considered 





THE PHOSPHOR BRONZE SMELTING CO. 
2200 Washington Ave., Philadelphia, Pa., U. S. A. 


























Let us estimate on your requirements 


THE DERBY COMMUTATOR CO. 
Derby, Conn., U. S. A. 


New Yor Cleveland 
52 Vanderbilt enue Giuardion Building UNIVERSAL WINDING COMPANY 
Chicago nr Su ~ 
L_ 842 North Michigan Avenue BOSTON * 
» = <_()) 2» = 
Every grade, COMMUTATORS 
shape and size | for all types of 
you need is in | 4 GENERATORS, 
this booklet on | = Skea STARTERS 
! Je specialize in commu- 
ELEPHANT | hid for sn speed motors. MOTORS, 
| FAN MOTORS 





























Test the Comfort and 
Strength of this 
Production Chair 


under actual working conditions. 
stools are, and how comfortable. 


mark the coupon. 


prepaid. No obligation to buy. 


Comfort and long life aren’t visible in a 
catalog picture of a factory stool or chair. 
Give your next purchase a month’s trial 
See for 
yourself how strong Bridgebilt chairs and 


Pin your business card to this ad and 
We will ship, express 





THE FREE TRIAL 
CHICAGO 0 Send me op rodustion Chair 


WIRE CHAIR COMPANY| _Paee'raran” * 


613 No. La Salle St. | 119 E. 27th St. : 
Chicago, Illinois New York, N. Y. C) Send mo Free Bridgsbilt Catalog 
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CASE BROTHERS 
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INCORPORATED 


Highland Park, Conn. 


Manufacturers of 


Insulating Papers 
and Boards 


Press Boards 


Fuller Boards 











Lil 


L 
































Pure Zinc for 
Fuse Elements 


Strip Zine 
for 
Commercial Uses 


Eyelets 
Standard & Special 


Large Articles Made on 
Multiple Plunger Press 





A high grade fibre board 
for electrical insulation. 


A material of quality pos- 
sessing high tensile and 
dielectric strength. 


Tested and approved by 
the Underwriters’ Labora- 
tories. 


Pulp Products Department 


WEST VIRGINIA 
PULP & PAPER COMPANY 
200 Fifth Avenue, New York, N. Y. 


732 Sherman Street 503 Market Street 
Chicagc, Ill. San Francisco, Cal. 























The Platt Bros. 


& Co. 
Waterbury, Conn. 

















KNAPP 


LOW VOLTAGE 


MOTORS 


Can be supplied 
with or without 


fan blades. 





ADE for use on 6 volt, 12 volt, or 32 volt 

circuits. These motors are shunt wound 
which means that they are for operation on 
direct current only. They can also be sup- 
plied for universal service in any of the above 
voltages. 
Windings can be varied to meet require- 
ments of speed and power. Choice of mount- 
ing brackets. 

Write for circular No. 102 for complete information. 
KNAPP ELECTRIG, Ine. 
Established 1890 
division of P. R. Mallory & Co., Inc. 

350 Madison Ave., New York, N. Y. 
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Samples 
show 
what we 
do—ask 
for them 


ru 
4 aie i} 


Brass and copper stampings are our spe- j At 
| 

| 

| 

| 

a 





cialty; our card of standard lugs, terminals Vii | 
and socket springs will help you in ordering. \ | 
For special work, we are glad to quote on | | 
your blueprints or specifications. —— M 


F. R. ZIERICK MACHINE WORKS 


68-72 East 131st St. New York, N. Y. 64 














Small Metal Stampings Accurately Made 


























































































All kinds of Electrical Screws carried in stock 


WRITE FOR PRICES 

















For Better Washers 


O=0 


OF BRASS, STEEL AND COPPER 
Highest quality—Low prices 
Write Us 


MASS. MACHINE SHOP, INC. 
BOSTON, MASS. 











, Coil Wire 
~ SPRINGS 


For all electrical and mechan- 
ical manufacturing purposes. 
All specifications as to quan- 
tity and quality are accurately 
met. Our prices are right 
and delivery prompt. 


Write for Catalog 


ADVANCE SPRING & 
WIRE COMPANY 


Carroll Ave. and Wood St. 
Chicago, Illinois 


O- 
































Electrical Materials 


TESTED FOR 


Dielectric Strength 

High Voltage Breakdown 
Conductivity and Resistance 
Chemical Composition 
Mechanical Strength 
Microscopic Structure 
Wearing Qualities 
Operating Characteristics 


A Written Report to Each Client 


Electrical Testing Laboratories 
80th St. and East End Avenue New York 























¢ ACCU RACY- 


S it prod uction 
basis in screw ma- 








Metal oorts for radie ¢on- 
densers, metal inserts fer 
moulded products — countless 
other items. Send sample or 

h for estimates. Our prices 
are not the lewest but we 
Quarantee the quality of our 
workmanship. 


THOMASTON MFG. CO. 
Thomaston, Conn. 
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Chicago Rawhide 


Mallets and Rawhide-Faced 
Hammers 


Used extensively in_ electric 
motor assembly and repair work. 


Saves Battered-Up Motor Parts 


Will transmit an effective blow 
without damage to the most deli- 
cate surface. The blow is not 
more destructive to the tool itself 
than to the object to which it is 
applied—therefore, doubly econo- 
mical. 


THE CHICAGO RAWHIDE MEG. CO. 
1287 Elston Ave., Chicago, IIL. 





























E-Z WIRE STRIPPER 


A HANDY TOOL 


for all 
MANUFACTURERS 


Here is a tool that will save 
you time and money, speed 
up production and lower 
your costs. 
This inexpensive tool strips 
wire of 10 to 20 gauge 20 
times faster than usual 
methods. Give it a trial on 
a money back guarantee. 
Thousands in use. 


PYRAMID 


PRODUCTS CO. 
2311 South State St., Chicago, U.S. A. 




















“Perfecto” No. 1 Flux—tThe stand- 


ard for radio and electrical work. Used 
Ss P ECIAL by the leading radio and electrical 


manufacturers. 
“up ”? No. = > , 
“FLUXES” Fg te I oy 
Pee. Oe Wire Company and 

and CORE ed f 
SOLDER 


Developed for the manufacturer, 
engineer and production man- 
ager who have difficult problems 
in handling resistance wire joints. 
“Perfecto” No. XX 10 Flux—Par- 





ticularly applicable for resistors. 
Firth ‘“Alumi- | Firth Core Solder—Made in 1, 1%, 
2 and 3 mm. sizes. Non-corrosive, non- 


acid, non-leaking. This core solder has 
met with an instant response. Labora- 
tory microscopic tests show its superi- 
ority over any core solder on the mar- 
ket today. 
Send for samples and results 
of laboratory tests 


FIRTH RADIO CORPORATION 


25 Beaver St., New York Tel. Hanover 1864 


num” Solder — 
our latest devel- 
opment 





























INFORMATION WANTED— 


We have been asked for the names and addresses of 
manufacturers of the items listed below: 
‘‘Burrows’’ Therapeutic Lamp 
‘*‘Williams’’ Commutator Dressing 
*“Graustark’’ Line of Lighting Fixtures 
**Vesodore’’ Cigar Lighters 
‘Defiance’ Cigarette Lighter 
‘‘Splendida’’ Electric Iron 
“Sal Co. 176’ Lamps 
“‘Electron’’ Heating Pad 
‘Blaisdell’ Automatic Electric Cigar Lighter 
“L. R. Co.”’ Receptacles 
“Lily Wilson’’ Vacuum Cleaner 
‘*Packard’’ Vacuum Cleaner 
**Perkins’’ Siren 
‘‘Flint’’ Waffle Iron 
*“‘Columbus-Universal’’ Electric Vacuum Cleaner 
and Floor Polisher 
Manufacturers of Dlectric Incinerators 
Manufacturers of Electric Lacing 
Machine for Lacing Lamp Shades 


Replies from our readers to any of these inquiries 
will be greatly appreciated by ELECTRICAL MANU- 
FACTURING, Printing Crafts Bldg., 461 Eighth Ave., 
New York, N. Y. 
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At your command ~ 


the KESTER corps of 
FLUX CORE SOLDERS 


ARE you still trying to defend—and advance—your profits 
and reputation with the individually weak and raw re- 
cruits of separate solder and flux? Is there a lack of liaison in 
your defense and attack? Are you trying to hold—and strength- 
en—your position with cavalry when artillery is needed? 

Now at your command is this great army—sworn foes of 
the high production costs that raid your profits! Defenders of 
your quality and reputation! Modern strategy, recognizin 
the inability of solder and flux as individuals to combat high 
production costs, now offers you an alliance of these two 
units in more efficient form—KESTER CORED SOLDERS now 
waging successful campaigns for many manufacturers. 

At your call for help KESTER shock troops will concentrate 
on your weakest salient. Order your signal corps to establish 
communication with KESTER headquarters, we will immedi- 
ately hold a council of war, make tests, select the troops best 
suited for your campaign and dispatch a small detachment 
for your approval—no obligations to you. 

Manufacturers are invited to submit their soldering prob- 
lems to P. C. Ripley, chief of our engineering staff. We main- 
tain a laboratory to solve just such individual needs. Mail 
coupon for further information and Mr. Ripley’s book, “Facts 
on Soldering.” 

Established 1899 


CHICAGO SOLDER COMPANY 
4210 Wrightwood Avenue CHICAGO 


KESTER SOLDER 


Self-Fluxing 


ee ee eee ee ee ee wr eee eee ee 


CHICAGO SOLDER CO. a 
4210 Wrightwood Ave., Chicago. 


Please mail us further information about KESTER Flux-Core Solders for 
manufacturing uses: also Mr. Ripley’s book, “Facts on Soldering. 


Individual... 








Address 
FPpainetts Micmac neces reer eneeneraenem canner 
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Dependability 


From the standpoint 





of quality, uniformity, 
and prompt delivery, de- 
pendability has made 
Bead Chain the standard 
of the industry. 









O Tue Beap Cuain Manuracrurinc 
__ BRIDGEPORT 

607 Fifth Avenue 

_ New York City 
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Best for delicate work — 
ROSIN CORE Solder 


For telephone and instrument work, 
where corrosion must be eliminated 
our Rosin Core Wire Solder is 
used by the largest electrical 
manufacturers. For twenty 
years we have been the 
standard special flux mak- 
ers. Our wire solder 
cores are made of 
special flux, in any 
specified percent- 
age and to any 
required size. 


=e 
The 
only 
manufac- 
turer in the 
country making 
a complete line of 
Self-Fluxing Solders 
and Fluxes 0" Acid Core wire 
solder is ideal f 
quick, convenient soldering with 
greatest safety. Just heat the joint and 
apply—it’s a complete solder that requires 


no other flux. Solders all metals except alumi- 
num Consult with us on your special needs. 







AMERICAN S$ 


svecassons TO 


2910 N. 16% STREET 




















“Everything in Insulation” 


Compounds, Waxes and Paints 

Varnishes and Varnished Materials 

Insulating, Waterproofing and 
Maintenance Paints 


Mitchell-Rand Mfg. Co., 19 Vesey St., N. Y. 














“Candy’s Faultless” 


(True to name) 


WAXES 
INSULATING MATERIALS 


Rubber Covered and Weatherproof Wire, 

OP” Coils, Condensers, Conduit, Wet and Dry 

Batteries, Wiring Devices, Sockets, Switch- 

boards, etc. MATERIALS TO YOUR OWN 

SPECIFICATIONS OUR SPECIALTY. Com- 
pounds for Radio Parts. 


35 Years’ Experience in Compounding 


CANDY & COMPANY, Inc. 
35th and Maplewood Ave., Chicago, IIl. 





























































WHEN IN NEED OF 


SPECIAL STUDS 
SPECIAL SCREWS 


MACHINE SCREWS 
MACHINE SCREW NUTS 


COMMUNICATE WITH 
THE HOUSE OF SERVICE 


THE PROGRESSIVE MANUFACTURING CO. 
TORRINGTON, CONN. 


We please those discriminating manufacturers who 
not only demand quality but service as well. Busi- 
ness goes where it is invited and remains where it is 
well treated. The illustration reveals a few only, of 
the possibilities that are developed by the cold head- 
ing process. 
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¥, Ty ~ 
(he Wallace Barnes Co. 
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Possibilities Glassine 


No possibility for improvement | P a p s r 


| 
in our Insulating Board is ever || || 
slighted. We have manufactured and supplied 
| glassine paper for insulating to the | 
| Electrical Trade for 25 years. 





Constant and thorough investi- 
gation in this direction is an in- 
tegral part of the relationship 
between this company and its 
customers. 


| Made in various thicknesses 
.00065” and up 
+ .00005 
Sheets and perfect rolls 
I 


” wide and up 


- 1/64” 


| 
} 
| 
On contract orders will carry your 
| paper in stock so that we can make 


immediate shipment when required. 


The 


ROGERS PAPER | 


Manufacturing Co. 
South Manchester, Conn. 


Hartford City Paper Co. 


Mam Office and Mills at 
HARTFORD CITY, IND. 











| 
| Eastern Office Midwestern Office 

|| 1001 Woolworth Bldg. 618 Ist Nat'l Bank Bldg. 
| | New York City, N. Y. Chicago, III. 
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\ for BS Is Good for 


Another Century 


A century is a long time, you say? And yet half a century has 
gone by since the first Zeller promise was made to deliver qual- 
ity first, last and always! Two generations of lacquer-making 
stands behind every grade of Zeller lacquers and lacquer enamels. 


Lacquer-using manufacturers who know the Zeller reputation 
are buying Zellac on the basis of specifically formulated grades 
to meet their special requirements. They rely on us to give them 
the best possible prices because their experience has convinced 
them that it takes years of lacquer-making to achieve the stand- 
ards of Zellac quality at the economical Zellac prices. Trial 
orders provided to meet any special finishing requirements de- 
scribed to us by letter. 


ZELLER LACQUER MFG. CO., Inc. 
20 East 49th Street New York City 


ZELLAC 


For Every Inpustriat Purpose 


CHICAGO DENVER 
LOS ANGELES SAN FRANCISCO 
PORTLAND SEATTLE 
WICHITA DALLAS 


A 








Electrical Manufacturing Vol. 3, No. 3 











insulating varnishes 
have been your problem 





—then this book will steer you clear of the 
uncharted shoals of “guesswork” 


The performance and life of a motor, insulating varnishes but do you know 
generator or a transformer are in what kind of varnish to use for a spe- 
proportion to the quality of the insu- cific job? 
lating materials used in its building. . ‘ 

Benolite engineers have made a long 


Insulation is the most vital part of study of electrical insulation under 
any electrical apparatus and insulat- varied conditions—a large part of 
ing varnishes are essential M what they know is between 
to the complete protection M jotor the covers of this Book on 
of that insulation. anufacturers § — Benolite. You are not obli- 


: & Repair Shops ; ; - 
You may know how to use Write for This Book gated in asking for it. 


Benolite Varnish Company 


501 Columbia Bank Bldg., Pittsburgh, Pa. 























° The finest lead wire insulation 
Certainl is the best protection against 
V; power breakdowns. Turbo Oil 

Tubing (spaghetti) is the strong- 

est, most flexible, insulation you 


can use, and we want you to 
take the samples shown below 
and give them whatever tests 
you wish. Turbo is not dipped, 


but impregnated and baked, in- 
FIRS] ! side and out, and is_ proof 
° against weather, water, oils and 

acids. 


William Brand and Co. 


268 Fourth Avenue New York, N. Y. 


Chicago—St. Louis—Detroit—San Francisco—Minneapolis 


TURBO OIL TUBING 


Also makers of 
mica products, con 
denser paper and Turbo 
filling compound. 



















No 
obligation 
simply ask 
for this free 


sample 
Booklet 
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E don’t claim to 
Know anything 
about the market for 
hair-nets in Afghan- 
istan, nor for slot ma- 
chines in Arabia, but:— 


We do Know and can 
tell you all about the 
market for electrical 
materials and equip- 
ment in Latin America 
and Spain—the world’s 
largest electrical ex- 
port market (exclud- 
ing Canada). 


If you are an elec- 
trical manufacturer 
seeing an export mar- 
Ket for your products 
consult specialists 
on the subject. 


Electricidad 


en AME PICA 


The Only Electrical Trade Paper 
Printed Entirely in Spanish 


GAGE INTERNATIONAL 
a PUBLISHING CORP. a 


New York, N. Y. 
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CAL we 
SHAKEPROOF 


Lock Washers 
the wealthy 


mans car 





the bwiness. 
mans car 


the family 


mans car 





Pick any car on the street—the chances are a hundred to one it is 
equipped with Shakeproof Lock Washers. Automobile manufacturers—big 
production manufacturers—have found that Shakeproof Lock Washers 
cut their assembly cost, save them time, and assure a permanent multiple 
lock. Investigate Shakeproof for your locking problem. We will gladly 
send you informaticn and samples to make your own tests on request. 


Patented June 13, 1922. Other patents pending 


SHAKEPROOF 
Lock Washer Company 


{ Division of Iunois Tool Works } 


2505 North Keeler Avenue Chicago, Hlinois 
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...can make a secure fastening to slate, 
sheet metal, die castings, Bakelite, etc., 
with this Hardened Self-tapping Screw 


NO simple are the operations 

that in only a minute a man 
can drill or punch a hole and 
turn in a Hardened Self-tapping 
Sheet Metal Screw—to make a 
secure sheet metal assembly or 
fastening to slate, ebony, asbestos, 
aluminum or die casting, Bake- 
lite, or similar materials. 
This unique Screw acts as its 
own tap. You need only drill or 
punch a hole—then turn in the 
Screw with a screw driver. As 
the Screw is turned in it cuts a 
thread in the material, drawing 
the sections tightly together. 
Not only are Self-tapping 
Screws remarkable time-savers, 
but they save the expense of tap- 


ping ... are easier to use than 
rivets ... make more secure 
fastenings than bolts—fastenings 
that stand up even under vi- 
bration and severe service. And 
these unique Screws can be re- 
moved and replaced when neces- 
sary without impairing the fasten- 
ing. 

These Screws are used for assem- 
blies by General Electric, West- 
ern Electric, Westinghouse, Cut- 
ler-Hammer, Delta Electric and 
many other electrical manufac- 
turers. 


Find out whether you, too, can 
use Hardened Self-tapping 
Screws to advantage. ‘Test the 
free samples we will send. 
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i Lere is a book, just issued by Hinde & Dauch Pack- 
age Engineers that explains how H & D service can 
benefit you. 


Back of this service are twenty-one plants with acres 
and acres of floor space . . . miles and miles of machin- 
ery ... millions of dollars of invested capital . . . and 
thousands of workmen. All havea singleness of purpose 
that has made Hinde & Dauch the largest producers of 
corrugated fibre shipping boxes in the world. 


“Engineered Packages in The Electrical Industry,” is 
the title of the book that shows how these H & D 
facilities can operate for you. Write for a copy on your 
business stationery—no charge. 


THE HINDE & DAUCH PAPER COMPANY 
325 Decatur Street, Sandusky, Ohio 
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